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%OtwithfianJiMg that a Book 
is more complete and va- 
luable hy Addittom and 
Amendments, yet 1 think 
that many and great Additions are an 
hardjhip and injuftice to the Purcha- 
fers of a former Edition ; and there- 
fore have in this, and in the forego- 
ing Editions, avoided it as much 
as well I could, although fome of my 
\ learned 
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learned Friends would have perfttaded 
me to iff and alfo contributed their 
Obfervations. 

But 'yet from what I have faid in 
the Preliminary Difc. p. 5. // will, I 
doubt noty be expeBed^ that I Jhould 
give fome account of the Obfervations 
which the long and good Glaffes in my 
Hands, have afforded me fince the 
lafi Edition of this Booh 

But I have little to boajl of here^ 
havmg (befides the old former Com- 
plaint of the want of a long Bole to 
manage Mr. Haygens'j Glafs with) 
many great hindrances in my Obfer- 
vations, partly by a very dangerous 
Fit of Sicknefsy which hung long a- 
bout me ; and partly by my neceffary 
Affairs calling me to matters of ano- 
ther nature. But fome of the mof^ 
confiderable of my Obfervations were 
thefe. 

1 . Fiewing Venus with Mr. Huy- 
gcns'f Glafs divers nights, when near 

A 4 her 
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her Perigee, and much horned , I 
thought 1 faw Anfra^us, or Rough- 
neffes on the concave part of the en- 
lightened edge (fuch as we fee in the 
New Moon) which I have reprefent- 
ed as nearly as 'I could in Fig. 1 2 . 

Z. In my frequent views of Jupi-^ 
ter, / find his Belts to have great 
variations i that they change their 
Places J that their Breadths alter y bc" 
ing fometimes broader, fometimes con- 
fiderably narrower ; that fometimes 
they are more in number, fometimes 
fewer j fometimes they are darker 
and blacker j fometimes thin and only 
like a Mifi» Towards the Poles of 
Jupiter are the greatefi Alterations, 
there being fometimes few, or no Belts 
toward one or the other Pole ; fome- 
times one quite acrofs the Polar PartSy 
another reaching but half, or a Part 
of the Way. And even about the 
middle, or Equatorial Parts of Ju- 
piter, where there are always Belts 

(and 
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(and commonly two) yet thefe vary 
conjiderably. Sometimes they are 
nearer one another, fometimes far~ 
ther a/under : fometimes they are 
confiderahly broader, efpecially that 
nearefi the middle j fometimes as con- 
fiderahly narrower: Sometimes they 
both advance towards one Pole-, and 
then recede towards the other oppofite 
Pole. Of matry of thefe appearances 
I took Draughts, anddefignedto have 
enquired whether they had certain 
Periods ', hut want of health and lei- 
fure prevented me. 

And not only the Belts, hut the 
Spots alfo of Jupiter vary greatly, I 
do not mean the Spots occafioned by 
the Shade of the Satellites, but fitch 
as are on the very Disk: which are 
fometimes of one form, fometimes of 
another, and oftentimes none to he 
feen at all, although the fame Face 
of Jupiter fbould be towards us, 

x» The 
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3 . The lajl thing I jhall mention 
is the Nebulofe, which are thofe fa- 
ring whitifh appearances, feen with 
cur Telefcopes in Andromeda'^ Girdle, 
Hercules'j Back, AntinousV Foot, 
Orion's Sword, in the Centaur, Sa- 
gittary, ^c. which appear through 
the Telefcope f fomewhat after the 
manner, as Cor Cancri doth to the 
naked Eye, , 

Thefe Nebulofe / have often view- 
ed with Glaffes of very different 
lengths, particularly that in pede An- 
tinoi with Mr. Huygens'f : hut I con" 
fefs that I could never difcern what 
they are ', neither indeed could I per' 
ceii^e any great difference in their ap- 
pearances through a very good Glafs 
of about I j^ foot, and others of lo and 
^ofeet, yea Mr. Huygens's of ii6. 

But indeed the grand obflacle to all 
my yiews with Mr. Huygens'^ Glafs 
was ike Vapours near the Horizon^ 
•which not only ohf cured the ObjeB^ 

hut 
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liut caufed fo great a trembling and 
dancing thereof^ as made it no left 
difficult to he difiinSily and accurately 
viewed^ than a thing held in the hand 
iSf when danced and Jhaken back- 
wards and forwards. By this means 
mj ExpeBations from Mr. Huygcns's 
Glafs were frequently frufratedy ex- 
cepting in nights that were more than 
ordinarily ferene and clear, which 
was commonly in fuch as were the 
mofi intenfely Frofly and Cold^. 

Finding it therefore unlikely that I 
fhould do much more with Mr, Huy- 
gens'i Glafs than I had done, 1 reflo- 
red it to the Royal Society which lent 
it me, (and to whom Mr. Huygeos be- 
queathed it by his lafi Will) content^ 
ing myfelfwith the Views it had given 
me, and that I had difcoveredit to be 
an excellent Glafs, which Z)r.Hook, 
andfome others of our befl Judges took 
to be good for nothing. 

And 
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both known and onknown, have 
given me great encouragement to 
falHI my promife, in (ending abroad 
this other Part, relating to the //i?^- 
vem: which (hould fboner have feen 
the HghCy but that I was minded not 
to interrupt the Reader's patience' 
with many Notes (which I conld not 
well avoid in my Phyftco-TTjeologyy 
and which ray Rough-Draught of 
this was burthened with) and there- 
fore I threw thegreateft Part of them 
into the Text: which neceflitated 
me to tranfcribe the whole. And 
when my Hand was in, I new-made 
fome part of it, and added many 
new Obfervatioris of my own, which 
I then had lately made with fbme ve- 
ry good long GlafTes I haid in ffly 
hands,- one of Camp an is grinding; 
and others of Engltfh work, which 
exceeded it j but cfpecially one of 
Mr. Huygens^s of above no feet, 
which few for goodneis do furpaft. 

Of 
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O F thefe Obfervations the Rea- 
der ibould have met with many 
more (and I believe fome of my in- 
genious Friends do exped more) but 
that I lie under two inconveniences. 
One the want of an open free Ho- 
rizon, my Habitation being fur- 
rounded much with Trees. The o- 
ther, and indeed the chief, the 
want of a long Pole of loo or more 
feet, to raife my long Glafs to (uch 
an height, as to fee the Heavenly Bo- 
dies above the thick Vapours j which 
much obfcure all Objects rlear the 
Horizon, efpecially when viewed with 
fuch l(5ng and good GlafTes. But 
iince that, two very dangerous fits of 
Sicknels, and the increafe of my Age, 
(both which have much impaired my 
Sight) hiive rendered me uncapable 
of fuch Obfervations, efpecially at 
iiich Seafbns of the Night and Wea- 
ther, as are fittcft for viewing the 
Heavenly Bodies. 

a 1 And 
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And therefore if I have not fuffi- 
cicntly anfwered the expectations of 
fbme of my learned and ingenious 
Friends, I hope they will excufe me, 
and believe it to be more my Cala- 
mity than Fault that I have done no 
more,- efpecially among fuch Pla- 
nets as have advantageoudy prefent- 
cd themfelves, as Saturn particular- 
ly hath, whofe j or more Satellites 
it may be expeded I have (een j but 
I could never reach but three of 
them, and they only when there 
were hut few Vapours. And as for 
the Spots in Mars and Venus ^ and 
their Motion round their own Axes, 
after I had a good Furniture of ex- 
cellent Glaifes, I had not any good 
Views of thofe Planets before my 
Sicknefs, by realbn of the too great 
diftance oi Mars from the Earth, and 
the proximity of f^enm to the Sun, 
and the cloudy Weather, and the 
fmall altitude which Fenus had above 

the 
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the Horizon about that time. 

But however what is here want- 
ing in my own, is fiifiiciently made 
up from the Obfervations of others. 
Of which the learned World hath 
good Store, fince the Invention of the 
Tele/cope ,• which as it hath made 
ample difcoveries of the Works of 
God, fo <hath laid open a new, and 
a far more grand and noble fcene of 
thofe Works than the World before 
dreamt of^ and afforded us a fai: 
"> more Rational Syfteme of the Hea- 
vens and the Univerfe, than was be- 
fore entertained. 

And forafmuch as I have fre- 
quent occafions in my following 
Book to fpeak of, and according to 
this, and fome of the other Syftemes, 
it is necelTary I (hould, by way of 
Preface, give fbme account of them, 
to enable fiich Perfbns to underftand^ 
my Book as are unacquainted with 
Aftronomicai Matters. 

a 3 Amon^ 



vi Of the Jeveral Syflemes 

Among all the various Syfiemes, 
I need take notice only of three, the 
Ptolematck, the Copernkany and the 
New Syjieme. Of each of which in 
their Order. 

Of the Ptolemaick Syfteme. 

In the Ptolemaick Syjieme the 
Earth and Waters are fuppofed to be 
in the Center of the Univerfe j next 
to which is the Element oi Airy and 
next above that is the Element of 
Fire 'y next that the Orb of Mercu- 
ryy then that of Venusy then that 
of the Sun-y and above the Sun's 
Orb, thofe of Mars, Jupiter y and 
Saturn 'y and above them all, the 
Ftrmament or Orb of the Ftxt Stars j 
then the Cryftalline Orbs y and laftly 
the Caelum Empyreum, or Heaven of 
Heavens, All thcfe mafly Orbs, 
and vaft Bodies born by them, are, 
in this Syfteme^ fuppofed to move 

round 
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round the terraqueous Globe once 
ia 24 hours: and befides that, in 
(bme other certain periodical times. 
For the tSt&\ng of which Motions, 
they were forced to contrive fucli 
Circles as they called Eccentrkks 
and Epicycles, crolfing and interfe- 
ring with one another ; which I 
could not reprefent in To narrow a 
compals as Fig. i. is, which is a 
Scheme of this Ptolemaick Syjieme ; 
which is univerfally maintained by 
the Peripatetick Philofophers. 

Of the Copernican Syjieme, 

The next Syfteme is the Pytha- 
fprean or Coperntcany being invent- 
ed as fome imagine by Pythagoras 
himfelf. But Diogenes Laertius (a) 
exprcifly faith. That Pythagoras\ 
opinion was, That the World was 

» '■ ■ ■ ■ "^ ■ ■ Wlllli^l— ■— ■! I ■ II ■ 

(a) Lib. 8 . in jPythagor^. 
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round ^ contamwg the Earth in the 
midfl of it. And by Plinfs account 
(b) of Pythagoras his Diftanccs, and 
Orders of the Planets, this feems to 
have been his opinion. But the 
fame haertius (c) affirms Philolaus the 
Pythagorean ryjv Ti^i/ KivsicrQcci kxtu KJ- 

yddiov (pccalr to have been the firjh 
that fatd the Earth was moved in a 
Circle: but fome fay Hicetas the Sy- 
racufian. So Plutarch in his Life of 
Numa^ fpeaking of Numa's building 
The Temple of Vefta, faith, he butlt 
it rounds and that a continual fire 
was kept therein in imitation of the 
Figure of the Earthy cr rather of the 
whole World it felfy the middle of 
^which the Pythagoreans (not Pytha^ 
goras) take to be the Seat of Fire. 

This Syfteme (whoever was the 
In venter of it) Copernicus a Canon 
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(b) Nat. Hift. L. I. c. 21 j ix. 

(c) Ibid, in PhiloUo, 

of 
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of Tourasn reftored about the begin- 
ning of the fifteenth Century, and was 
followed therein by many confider- 
able men, as Kheticus^ Mceftttnus^ 
Kepler^ Rothman^ BulltalduSj hatif- 
berge, HertgomuSy Schickardy Gaf" 
fendusy GaliUoy and others. The 
laft of which (by the ill will and 
inftigation of Pope Urban VIII. as 
'tis fuppofed) had the misfortune to 
fall under the cenfure of, and to 
have his Copernican Tenets condemn- 
ed by, the Inquiiition, and was for- 
ced to abjure them. The particu- 
lars of which, if tli,e Reader hath a 
mind to fee, he may find them in 
Ricciolh Almagefi (d). 

According to this Syfteme, the 
Sun is (iippoled to be in the Center, 
and the Heavens and Earth to revolve 
round about him according to their 
leveral Periods : firft Mercury in 



(d) Lib. 9. SeA. 4. Cap. 40. 
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near 88 days; then Fenus id fbme-> 
what above 224 days ; then the 
EAtrth with its Satellite the Moony in 
3<$j 4 days ; then Mars in aboat 687 
days J then Jupiter with his four 
Moons in about 433 3 days; and laft- 
ly, Saturn in (bmewhat above 1075:^ 
days, with his y or more Moons re- 
volving about him. And beyond, 
or above all thefe, is the Ftrmament, 
or the Region of the Fixt Stars, 
which are all fuppofed to be at e- 
qual diftances from their Center the 
Sun. 

This is the Copernican Syfieme, 
which I have given a Scheme of in 
Fsg. 1. And fo far as this Syfteme 
relates to the Motion of the Earth, 
and the Sun refting in the Center, I 
prefer it to the Ptolemaick Hypo- 
thefts on thefe Five following ac- 
counts. 

I. Because it is far more agreea- 
ble to Nature, wjiich never goes a 

round- 
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round-about way, but always z£ts by 
the moft compendious, ea(y and 
fimple methods. And in the Coper^ 
mean way, that is performed by one, 
or a few ealy Revolutions, which, 
in the other way, is made the work 
of the whole Heavens, and of ma- 
ny jflrange and unnatural Orbs. Thus 
the Diurnal Motion is accounted for 
by one Revolution of the Earthy 
which all the whole Heavens are cal* 
led in for, in the other way j So 
for the Periodical potions of the 
Planets, their Stations, Retrogra- 
dations and Direct Motions, they 
are all accounted for by one eafy, 
fingle Motion round the Sun, for 
which, in the Ptolema'tck way, they 
are forced to invent divers Arange, 
unnatural, interfering Eccentrkks and 
Epicycles, An HypotheHs (b bung- 
ling and monllrous, as gave occaHon 
to a certain King to fay, If he had 
hen of Gotts Onmcil when he made 
I the 
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the Heaveniy he could have taught him 
bow to have mended his Work, 

2. As the Copernican is far more 
cafy and ' agreeable to Nature than 
the Ptolemaick Syfteme, fo it is far 
more complete, aod anfvirerable to 
the various Phenomena of the Pla- 
nets J feveral of which the Ptolemaick 
Hypothefis either very aukwardly 
fbives, or doth not at all come up 
to. I 'might inflance here in divers 
particulars relating to f^enus and 
Mercury^ as why the Earth is never 
between them and the Sun, which 
the Ptolemaick Syfteme gives no to- 
lerable account of, and but poor 
accounts of other of their Phseno- 
mena, as al(b of tho(e of the Moon 
and the other Planets. I might (hew 
alio how incoherent and improper 
the Motions afligoed to the Hea- 
venly Bodies are in the Ptolemaick 
way, as that the Moon fhould move 
lound once in a Months the other 

Planets 
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Planets ia (uch and fuch Periods as 
are affigned to them ; the Firma- 
ment, or Fixt Stars in 2 ; or i(^ooo 
years; the Sphere beyond that ia 
1700 years i the Tenth Sphere ia 
3400 years ; and the outermoft of 
all, the Primum Mobile^ which 
moves all the reft in only 14 hoars. 
Which are Motions fb unproportio- 
nal, and disagreeable, that are (iif* 
iicient to fiibvert the whole Hypo- 
thecs. Bat it would be endle^ to 
enter intd a detail of fach incohe- 
rences and improprieties as the Pt9* 
lemdick Syfteme abounds with. 

3. The prodigious and incoii« 
ceivable Rapidity aflign'd by the 
Ptolemaicks to the Heavens, is by 
the Coperntcan Scheme taken off, 
and a far more eafy and tolerable 
Motion fubftituted in its room. For 
is it not a far more eafy Motion for 
the. Earth to revolve round its own 
Axis in 14 hours, than for fb great 
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a number of far more maffy, and 
far diftanc Globes, to revolve round 
the Earth in the fame fpace of time ? 
If the Maintainers of the Ptolemaick 
Syfteme do objed againft the Moti- 
on of the Earth, that it would make 
us dizzy, and fhatter our Globe to 
pieces, what a precipitant, how ter- 
rible a Rapidity muft that of the 
Heavens be? What a Velocity muft 
the Sun have to run its courfe, at the 
diftance of 21 or z z Semidiameters 
of the Earth ? What a Velocity muft 
that of the Fixe Stars, efpecially 
that of the Primum Mobile be, at far 
greater diftances than the Sun is ? 

4. It is an inconteftible argument 
of the Sun being the. Center of the 
jPlanets about him, and not the Earth, 
that their Motions and Diftances 
f efpet^ the Sun, and not the Earth. 
For with regard to the Sun, the Pri'- 
jnary Planets have a very due Mo- 
tioti^ in proportion to their feveral 
-tii;ij Diftancesj 
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Didiances ; that is. Their Motions 
round the Sun, are in fefquiplicate 
Proportion to their Diftances from 
him : but this Proportion doth not 
hold at all with relation to the Earth. 
But as for the Secondary Planets, 
round Saturn, Jupher and the Earth, 
k is very certain that they have the 
fame reiped: to their Primaries, as 
thefe Primaries have to the Sun j 
that is. The Squares of their Revolu" 
tiom are as the Cubes of their Diftan-' 
ces. And as* it is very certain and 
viiible, that the Secondary Planets 
reiped their Primaries as their Cen- 
ters, and move round them, fo it 
is in fome meadire (one would think) 
no lefs certain, and beyond doubt, 
that all the Primary Planets which 
have the felf-iame refpe^k to, and 
Motion with regard to the Sun, as 
thoie Secondaries have to their Pri- 
maries, that thofe Primaries, I lay, 
do m^ve round him as their Center, 
. ■■•' ^ and 
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and not about the Earth, to whom 
they have no fuch rcfped. 

j» The laft Argument I fhall al- 
ledge for my preference of the Co' 
permcan to the Ptolemaick Syfieme is 
from the great Parity and Congruity 
obfervable among all the works of 
the Creation ,* which have a mani- 
feft harmony, and great agreement 
vith one another. 

Thus in our prefent cafe, it is 
manifeft to our nght, that every 
Globe we have any good views of, 
hath fiich like Motions, as thofe are 
which we afcribe to the Earth. The 
Sun indeed being in the Center, is 
as 'twere fixt there, and hath no Pe- 
riodical Motion : but yet the other 
Motion round its own Axis, we can 
manifeftly difcern. And as for all 
the Planets which move round about 
the Sun, they have, as far as 'tis pof* 
fible for us to fee them, fiich Moti- 
ons as thofe we afcribe to the Earth ; 

namely. 
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Damely, a Diurnal Rotation round 
their own Axes, and a Periodical 
Revolution round the Sun. And if 
this be maqifeH: in the other Planets, 
what fhould hinder its being fo in 
our own? Why (hould ours be fingu- 
lar ? Why not be fiippofed to be mo- 
ved as well as the reft, when it is very 
certain that either it hath thole Moti- 
ons, or the Heavens have (b ; and it is 
far more natural and eafy for the Earth 
tp perform them, than for the Hea- 
vens, as hath been already fhewn. 

Thus having fliewn how far 
more probable the Copermcan Sy- 
fteme is than the Ptolemaic^ (o far 
OS it relates tQ the Motions of the 
Heavens and Earth, and the Sun be- 
ing in the Center, it remains (be- 
fore J proceed to the TToird and laft 
Syfteme) that I (bould anfwer fome 
Objcdions alledged againft this Sy- 
fteme, partly from ScnpturCy and 
partly from Fh'tlofoph^ and Si^i. 

b The 
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The Obje<5tions from Ser'tpmre 
are fuch as feeni to affert the Immo- 
bility and Reft of the Earth, and the 
Motion of the Sun and Heavenly 
Bodies. 

The Texts that are bronght to 
prove the ImmobiHty and Reft of tht 
Earth , are t Cron. \6. ^o. The 
World JhaU be Jlable, that it be not 
moved. The fame is faid, Pfal. 93. i. 
The World alfo is eftabli/hedy that i$ 
cannot be moved. And fb the fame 
again, Pfal. ^6. 10. In Pfal. 104. f, 
G O D is faid to lay the foundations 
cf the Earthy that it Jhould not be 
moved for ever. And laftly Solomon^ 
Ecclef. I. 4. after ts that The Earth 
abideth for ever. Like to which is 
that of the Pfalmift, Pfal. 119.5)0. 
Thou hafi ejlablijhed the Earthy and 
it abideth. Thefe are the principal 
Texts which feem to aflert the Im- 
mobility and Stability of the Earth. 
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The principal Texts which men- 
tion the Motion of the San and Hea- 
venly Bodies, are fuch as afcribe 
Rifing, Setting or (landing ftill to 
them. Thus Gtn. 19. 13. The Sun 
was ri/en upon the Earthy when Lot 
entered into Zoar. And Gen. i j. 17, 
When the Sun went down, and it 
was darky afmoaking Furnace y &c. So 
Eccl. I.J. The Sun arifethy and the 
Sun goeth down, and hafteth to the 
place where he arofe. So Pfal. 19* 
5, 6. the Sun is laid to come out of 
his Chamber like a Bridegroom, and 
to rejoice as a firong man to run a 
race. That his going forth is from 
the end of the Heaven, and his circuit 
unto the ends of it. Purfiiant to which 
expreflions of the Sun's movingy it is 
(aid alio to fiand fiilly and to go hacks- 
wards. Thus Jojh. 10. II, 13. Sun, 
fiand thou ftill upon Gibeon, and 
thou Moon in the T^alley of Ajalon. 
And the Sun fiood ftill, and the Moon 

b 2 fta'^ed. 
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payed. — So the Sun Jiood flill in the 
midji of Heaven f and hafied not to go 
down about a whole day. And ia 
2 Kings 20. 10. and Jfai. 38.8. the 
Sun is faid to have returned ten de* 
grees backward in one of the places, 
and its Shadow to have done fb ia 
the other. 

These are the chief Texts of 
Scripture^ which feem to lie againft 
the Copernican Hypothefis. In an- 
fwer to which, this may be faid in 
general to them all j That fince the 
defign of the holy Writings is not to 
inftru(5t Men in Philosophical, hot 
Divine Matters, therefore it is not 
neccffary to reftrain thefenfeof thc^ 
Texts to the ftrid propriety of the 
Words, but take them to be fpokcd 
according to the appearance of things 
and the vulgar notions and opinions 
which men have of them, not ac- 
cording to their reality, or Philofo- 
phical verity. Thus in divers other 

s iaftances 
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iailaoces the holy Scriptures [peak; 
and thus even Philo(bphers them- 
felvcs fpeak. Yea, the Copermcans 
themfelves, although they profefled- 
ly own, and defend the contrary; 
yet in vulgar (peaking in our pre*- 
fcnt cafe, (ay, The Sun r'tfeth^ fet- 
fethy and movethy ^c. making that 
to be the a(5t of the Sun in vulgar 
Difcourfe, which they contend to be 
in reality performed by the Earth. 
And if Philofophers , and others 
Should not thus exprejfs themfelves 
according to the appearance of 
things, and mens vulgar apprehenfi- 
ons of them, it would need a Com- 
ment, and they muft explain them" 
felvcs every time they fpeak, in or^ 
der to their being underftood. 

Having given this general A nr 
fwer, I (hall next confidcr the par- 
ttcnlar Texts themselves, and fee 
whether they nc-celfarily infer what 
they are brought for the Proof of. 

h 3 AnP 



xxii Obje&ions agawfl 

And in the firil place^ as for the 
Texts brought to prove the Immo- 
bility of the Earth, it is manifeft 
that the Stab'tlity of the Worlds mea- 
tioned in the three firfl: Texts, doth 
not relate to the Earth's motion, ei> . 
ther Annual or Diurnal, but to the 
Condition, State and Order of the 
World inhabiting the Earth, parti- 
cularly the Peace and Prosperity 
thereof. One of our own latefl;, 
and men: learned Commentators, 
the late Biftiop Patrick (e) under- 
{lands the Gofpel ftate to be meant 
in the firil and third of the Texts. 
And his Paraphrafe on that in PfaL 
95.1. is. He who made the Worlds 
will fupport that excellent order 
wherein we are fettled', fo that itJhaU 
not be in the power of man to difturb 
what he hath eUabltJhed, 

(e) See bis Commentary on Cbron. and his P^- 
rapbrafe on Pfalms. 
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As for what is faid in PfaL 104. 
J. it is manifef): that the Pfalmift is 
there celebrating the "Works of Cre- 
ation, and that there was as fair an 
oecafion of (peaking of the Earth's 
Reft, in Relation to its two Mo- 
tions, as any where. But yet £ven 
here alfb the fecurity and permanen- 
cy of its State is the ching ainaed at. 
The laft moft learned Commentator 
thus paraphrafes on the place (fj. 
Who hath fettled the tnajfy Globe of 
the Earthy even in the liquid air, 
upon fuch firm foundations , that 
none of thofe Storms and TempeUs, 
which beat upon it from without ^ nor 
any Commotions from w/thin, can ever 
ftir it out of the place he hath fixed 
for it. 

A s for the two remaining places 
in Ecclef, and Pfal, 119. it is plain 
enough that their DeHgn is to fhew 

» M l ■ ■ ■ I M^ ■ ■ ■ I . Mi I ■. < I ■ 

(f) Biljiop Patrick's Parapb. on Pfal. 1 04. f . 
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the Vanity and Inftabilicy of the 
things of this World, that they are 
all more fleeting and uncertain than 
other matters, even than the Earth 
it felf, on which they have their re- 
fidence. In Ecclef. the wife maa 
(who had undertaken to prove all 
things here below to be Vanity) be- 
gins with the State of Man himfelfj 
and (hews that to be more fickle and 
tranfitory than the Earth, on which 
the various Generations of Men live, 
and to which their Bodies do all re- 
turn again. The Generations of men 
pafs away ,♦ but the Earth ah'tdeth for 
every in the fame unalterable con- 
dition, without jfuch going and co- 
ming, as that of the Generations of 
men have. 

In FfaL 119. 90. the Pfalmifi 
celebrates God's Fa'tthfulnefs to all the 
various and (ucceeding Generations 
of the World, which he fhews to be 
as conftanc and unalterable as the 

Earth 
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Earth it felf, which GOD hath (b 
eftabli(hed) that it abideth through 
ail the (cveral Generations of Men, 
when they at the (ante time are fleets 
iog and changing. 

Thus it appears that all tho(e 
feveral Texts which aflert the»5V^r^/- 
iity of the Wtrid^ or Earthy prove 
nothing againft the Earth^s Motion 
in a Philofbphical fenle j only ex- 
pre($ fome Moral, Theological 
Truths. 

And lb the lame may be (aid of 
thofe other places bf Scripture, which 
mention the Motion of the Sun and 
other Heavenly Bodies, that lay they 
rile, let, and perform the Motions 
which the Gopermcans afcribe ro the 
Earth. If we fliould take thefe Ex- 
preffions ici a philofophical, ftriit,. 
iiter^ Sen&) and fioc as vulgar £x« 
pr^flions, iirifiog from the appear- 
ance of things ,• we (hall find that 
yery odd and unreafonable Conclu- 

(ions 
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fions may as veil be coUeded from 
thofe Scriptures, as the Sun's Mo- 
tion : as that the Sun hath animal 
Life, Motion, and Deiire, being faid 
to ad; thefe things it (elf, to rife, to 
jfet, yea to hafie to the place of his 
Riling, or as the Hebrew hath it, 
to pant after y or eagerly to defire 
it (g). So in Pfal. 19. the elegant 
Pfalmifl giving a poetical defcription 
of this noble and admirable work of 
GOD, the5««, faith, GOD hath, 
in the Heavens, made a Tabernacle 
for him; as if the Sun had an 
Houfe, a Refting Place provided for 
him,* from which he comes daily 
forth with beauty and luftre, as re- 
(plendent as that of a Bridegroom, 
and with the fame ardency, joy and 
diligence runs his Courfe, as a Cham- 
pion doth his Race. And laftly his 

(g) WM AnhelaviC) inhiavit, vid. Buxterf. 
Lexicon. 

Coing 
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Going forth is faid to be from the end 
of the Heaven y and his Circuit to 
reach to the ends thereof ^ as though 
the Heavens had two Extremities, or 
was (as the Ancieots fanfied the 
Earth to be) a long large Plane 
bounded by the Ocean, under which 
they imagined the Sun betook him- 
Iclf, and was thence faid Tingere fe 
OceanOf to dip him/elf in the Ocean 
when he Set. 

And as in thefe places of Scri- 
pture the Sun is faid to move ; fo in 
the other places he is faid to JlandflilL, 
and to go backward. But we ftiall 
find that very abfurd conclufions 
would follow the taking thofe Texts 
in a ftri^t literal Senfe. For in Jo- 
Jhua the Sun is ordered to jland jiill 
upon Gibeon, and the Moon in the 
ijalky of Ajalon. But it would be 
very abfurd to take this in a literal 
Senfe, and imagine thofe two great 
|!^umiaaries were confined to thofe 

two 
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two places, othcrwife than in appear- 
ance to the vidorious Ifraelites. And 
if Co conHderable a part of the tranf^ 
adion be fpoken according to its 
appearance , why not the whole ? 
Why might not this Station as well 
be an arreft of the Earth's Motion 
as of that of the Heavens, if the 
whole Miracle was not (as (bme not 
improbably think] efFeded by means 
of fbme preternatural Refradions, 
or extraordinary Meteors, ^c. 

And fb for the Rccefs of the Sun, 
or its Shadow in Hezekiah's cafe, that 
vhich in appearance feemed to be 
the adion of the Sun is by divers 
learned men thought to have been 
the cfifed of fuch like extraordinary 
Refra<%ions or Meteors, as I mention- 
ed in the lafl; ca(e : or if it was a 
real Recefs ,• why not of the Earth, 
rather than the Sun and whole Hea^ 
vcns ? 

Thus 
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Thus having anfwered the par- 
ticular Texts, it doth not appear 
that the Scriptures oppofe the Coper' 
nican Sy^eme^ but that thofe pafTa- 
ges which (eem to do fb, are fpoken 
more according as things appear than 
as really they are. For as St. Hierom 
faith Y^^, Confuetudtnts Scrtpturarum 
efi — It is the cuHom of the ScriptureSy 
for the HiHor'tan fo to relate the opi- 
nion men had of many matters, as at 
that time thofe matters were by all 
people taken to be. And in another 
place (i) There are many things in the 
Holy Scriptures y which are fpoken ac- 
cording to the opinion of the time in 
which they were done, and not ac- 
cording to their Reality. And this 
is no other than what is very reafbn- 
able, and fuitable to the end and de- 
fign of the Holy Scriptures, which 

(b) Hieron. in Matth. c. ij, 
(i) In Jtrtm. z8. 



as 



^*m 



XXX ObjeBiom againfi 



as I have faid, is rather to iaftru6t 
men in Drome and Moral DoBr'meSj 
than Philofophkal Truths. And a- 
greeably hereto St. AuguHine anfwers 
this very doubt concerning the Mo- 
tion of the Heavens (i). Some of the 
Brethren (faith he) move a ^e^ion^ 
whether the Heavens ft and ft ill or are 
moved y becaufe^ fay they^ if they are 
moved y how is it a Firmament? and 
if they ft and ft ill ^ how do the StarSy 
which are believed to he fixt in themy 
revolve from Raft to Wefty the Nor^ 
them Stars defcribing leffer Circles 
near the Pole? — To which y faith he, 
/ anfivery That thefe things do great^ 
ly require fever al fubtile and labors^ 
ous ReafonSy to dtfcover truly ivhether 
the matter be foy or not fo. For the 
entering upony and dif cuffing of which y 
I have neither timey neither is it fit 



(i) Auguft. de Gcnefi ad Litcram. L. a. c. lo. 
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it Jhould be done to fuch as we defire 
to mUruB m the way of Salvation^ 
for the necejfary benefit of the holy 
Church. 

H Av I N G thus anfwered the Ob- 
jedions from Scripture, I (hall in the 
lad place conHder thofe brought from 
Senfe and Philofophy. 

The OBjedion from Senfe \s^ 
That we fee the Heavenly Bodies 
aiStually to move, and therefore 
ought to believe they do fb. But 
there is no weight at all in this, be- 
caufe whether we our felves, or the 
Objed movcth, it amounts to the 
fame. As is manifefl; to any one car- 
ried in a Boat or Chariot j the Pro- 
greffive motion of which, produceth 
the appearance of a Regreflive mo- 
tion in the unmoved Objeds we look 
upon J according to Firgtl's defcrip- 
tion of ^neas and his company's 
leaving their Portv 

(k) Pro- 
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(k) Provehtmur portUy ten ague ur- 
bcfque recedunt. 

i. e. Both Land and Towns receded 
when we left our Port. As for the 
reafon hereof, I (liall refer to the Op- 
ticians, particularly the famous Kep- 
ler, who in his Optkes Aiironom. hath 
<leiignedly handled this Point. 

The Objedions from Philofophy 
are too numerous to be didindly an- 
Ivered, Specially fiich as feem very 
frivolous, particularly thofe ground- 
ed on a fuppofition of the Verity 
of the ArtHoteltan Philofophy, as the 
Immutability and Incorruptibility of 
the Heavens, 8fc. For anfwers to 
which I (hall refer the Reader to Ga- 
UUo^s Syffem. Mund. But for fuch 
Objedions as feem to have fbme 
rcafon in them, they are chiefly 
thefe. That if the Earth be moved 

(k) iEncid. L. 5. f-jt. 
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from W. to E. a Bullet (hot Weft ward 
would have a farther Range, than 
one fhot Eaftward j or if (hot N. or Si 
it would mifs the mark j or if perpen- 
dicularly uprightj it would drop to 
the Wcftward of the Gun. That a 
Weight drop'd from the top of a 
Tower would not fall down juft at 
the bottom of the Tower, as we fee 
it doth. That Birds Hying towards 
the £. would be hindered in their. 
Flight, but forwarded in flying the 
contrary way j with much more to 
the fame purpofc. But not to enter 
into a Detail of Anfwers that might 
be given to the preceding Objedi- 
ons from the. Laws of Motion, and 
the Rules of Mechanicks and Ma- 
thematicks; I fhall only make u(e 
of the moft ingenious Galilaoi's plain 
Experiment, which anfwereth all or 
moft of the Objections (IJ. Shut^ 
faith he, your felj up with ycur friend 

(I) Syftem Muttd. Dial.x. 
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m the Great Cahin of a Ship, toge- 
ther with a parcel of Gnats and Fltes, 
and other Imle winged Creatures. 
Procure alfo a gre<it tub of Water ^ 
iind put Ftjhes therein. Hang alfo a 
Bottle of Water up, to empty it felf 
drop iy drop into another Juch Bottle 
placed underneath with a narrow 
ft€ck. Whilft the Ship lies ft ill, dili- 
gently ohferve how thofe little winged 
Creatures fly with the like fiviftnefs 
towards every part of the Cabin -, how 
the Ftfhes fwim indifferently towards 
ail ftdes ; and how the de/cending 
Drops all fall into the Bottle under- 
neath, And if you throw any thing 
to your Friend, you need ufe no more 
fwce (fne way than another, provided 
the Diftances be equal. And if you 
leap, you will reach as far one way 
as the other. Having obferved thefe 
particulars whilfi the Ship lies ftdl, 
make the Ship to fail with what Ve- 
locity you pkafe, and fo long as the 

Motion 
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Motion is umformy mf ftuBuat'wg this 
way and that way, *jou Jhall not per- 
ce'we there is any alteration ht the a- 
forefatd effeBs j neither cart you from 
fhem Conclude whether tht Ship mo* 
veth or fiandeth ftiH. Bttt in leaping 
yoajhall reach as far on the Floor as 
you did before ; nor by reafon of the 
Sh'tps rffotion^ fhall you make a long* 
er Leap twardi the Poop than tht 
ProWy notvufthfianding that ivhilfi yo'a 
were ftp in the air, the Floor under 
yoor feet had run the contrary way to 
your Leap. And if you caff any 
thing to your compariiofty you needuje 
m more flrenph to make it reach htm-y 
if he fhotdd be towards the Prow, 
and you towaids the Poopy than if 
yoft flood in a contrary p'ofition. The 
Drops fhafl all fatlinto the tower Bot-^ 
tie, and not one towards the Poopy at* 
though the Ship fhatl have run many 
feety whiljh the Drop was in the air. 
The Ftjhet iw the tVatey JhaH have 

V 
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no more trouble tn fwimmwg towards 
the forepart of the Tuby than towards 
the hinder part^ hut Jhall make to- 
wards the Bait with equal Swiftnefs^ 
on any fide of the Tub. And lafily 
the Gnats and Flies Jhall continue their 
flight indifferently towards all parts ^ 
and never be driven together towards 
the fide of the Cabin next the Prow, 
as if wearied with following the fwift 
motion of the Ship. And if by burn- 
ing a few grams of Incenfe^ you make 
a little Smoaky you Jhall perceive it 
to afcend on highy and hang like a 
Cloudy movwg indifferently this way 
and thaty without any mclmation to 
one fide more than another. The 
caufe of which correfpondence of the 
RffeBsy isy that the Ship's motion is 
common to all thmgs contained in ity 
and to the Air alfo : I mean when 
thofe things are Jhut up in the Cabbm : 
but when they are above Deck in the 
open Air , and not obliged to follow 

the 
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the Ship's courfcy differences more or 
lefs may arife among the forenamed 
EffeBs. 

Thus Galilao by this one Ob- 
Icrvation hath anfwered the moftcon- 
fiderable Objections deduced from 
Philofbphy againd the Motion of the 
Earth. And thus much (hall fuffice 
for the Explication and Proof of the 
Copernican Syfteme-, elpecially that 
part of it relating to the Solar Sy^ 
fieme. Which things I have more 
largely than ordinary indded on, 
for the fatisfadion of many that I 
am fenflble doubt of them, and par- 
ticularly Ibme of my Friends (and 
thoie not unlearned too) who may 
be apt to read my following. Book 
with prejudice wherefoevcr 1 Tavour 
the Copernican Notions. 

Of the New Syfteme. 

And now I pafs from the Second 
Sy(\eme to the Third, which is cal- 

c 5 led 
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led the New Syfieme, and by (bme tbe 
True Syfteme 'y which extends the 
Univerfe to a far more immenfe 
compaG, than any of the other Sy- 
ftemes do,even to an indefinite Space ; 
and repleniihes it with a far more 
grand Retinue than ever was before 
a/cribed unto it. 

This New Syfteme is the fame 
with the Copermcatty as to the Sy- 
ileme of the Sun and its Planets ; as 
may be feen by the Scheme of it in 
Fig. 3. But then, whereas the Ctf^fr- 
nkan Hypothefis fuppofeth the Fir- 
mament of the Fixt Stars to be the 
Bounds of the Univerfe, and to be 
placed at equal Diftance from its Cen- 
ter the Sun j the New Syfteme (uppo- 
feth there are many other Syftemes 
of Suns and PlanetSy befides that in 
which we have our refidence : name- 
ly, that every Fixt Star is a Sun, and 
encompaffed with a Syfteme of Pla- 
nets, both Primary and Secondary, as 
well as ours. These 
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These feveral Sy ftcmcs of the 
Fixt Scars, as tbey are at a great and 
(ufficient Diftance from the Sun and 
US; To they are imagined to be at as 
due and regular Djiiances from one 
another. By which means it is, that 
thole multitudes of Fixt Stars appear 
CO us of dififerent Magnitud^es, the 
neared to us large ; thofe farther and 
farther, left and lefs. 

Of thofe Syftemes of the Fixt 
Stars I have given a rude reprefenta* 
tion in Fig. 3. together with that of 
the Sun j which may ferve to give an 
unfkilful Reader fome conception of 
the ftate of the Univerie ,• although 
there be but little likenefs in it, for 
want of room to lay out all the (tvcr 
ral Syftemes in due proportion ; which 
is neceifary to a true reprefeotatiom 
of the matter. 

I N this 3d Fig. the Fixt Stars with 
their Syftemes (reprelcnted by little 
iDircles, about thofe Stars, which 

c 4 Circles 
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Circles fignify the Orbits of their re- 
fpedtive Planets) are placed without 
the limits of the Solar Syfteme, and 
the Solar Syfteme is fet in the Cen- 
ter of the Univerfe, and figured as 
a more grand and magnificent part 
thereof. And fo it may be looked 
upon by us, by reafon of its proxi- 
mity and relation to us. But whe- 
ther it be really fo, whether it be in 
the Center of the Univerfe, and whe- 
ther among all the noble Train of 
Fixt Stars, there be no Syfteme ex- 
ceeding ours in its magnificent Re- 
tinue of Planets, both Primary and 
Secondary, and other admirable Con- 
trivances, is a difficulty, as out of the 
reach of our Glafles, (b confequent- 
ly above our ability to fathom, al- 
though not at all improbable. But 
be the various Syftemes of the Uni- 
verfe as they will as to their Dignity, 
it is fiifficienc that in all probability 
there are many of them^ even as 

many 
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many as there are Fixt Stars, which 
are without number. 

This Syfteme of the Umverfe^ as 
it is phyfically demonftrable, (b is 
what, for the moft part, I have fol- 
lowed in the enfuing Book, but not 
fo rigoroufly and obftinately, as ut- 
terly to exclude or oppugn any o- 
ther Syfteme ,♦ becaufe as the fVorh 
of GOD are truly great, and fufii- 
ciently manifeft their excellence and 
magnificence in any Syfteme j (b I 
was willing to fliew the fame in fiich 
Syftemes as I had occaHon to (peak 
of them in j be<:aure I would not of- 
fend, and confequently not bar the 
force of my arguments upon (uch 
Readers, as might happen to be wed- 
ded to the Artfioteltan PrmcipleSy or 
prejudiced to the Ptolemaic ky or any 
other S'yjleme : Not that I had my 
felf any doubts about this New Sy- 
fieme, but think it to be far the moft 

rati-? 
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rational and probable of any, for theie 
reafbns. 

1. Because it is far the mofl 
magnificent of any ; and worthy of 
an infinite CREATOR: whofe 
Power and Wtfdom as they arc with- 
out bounds and meafiire, (b may in 
all probability exert themfelves in the 
Creation of many Syftemes, as well 
as one. And as Myriads of Syftemes 
are more for the Glory of GOD, 
and more demonftrate his Attributes 
than one ^ (b it is no lefs probable 
than polfible, there may be many 
befides this which we have the Pri- 
vilege of living in. But it is very 
highly probable the matter is lb, by 
reafbn, 

2. We fee it is really (b, as far 
as it is podible it can be difcerned by 
us, at /iich immen(e Diftances as 
thole Syftemes of the Fixt Stars are 
from us. Our Glaffes are indeed too 

weak 
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weak (b to reach thole Syftemes, as 
to give us any affurance of our fee- 
ing the Planets themfelves, that en- 
compafs any of the Fixt Stars. We 
cannot fay we fee them adually mo- 
ving round their reCpedive Suns or 
Stars. But this we can difcern, viz» 
That the Fixt Stars have the Nature 
of Suns, as I have made probable in 
Book. 2. Chap. i. As alfb that there 
are fbme things very like unto Pla- 
nets, which fometimes appear and 
difappear in the regions of the Fixt 
Stars j as I have (hewn in my difcourfe 
of New Stars y ^ook 2. Chap. 3. 

But beGdes what I have (aid there, 
I have this farther to add from fbme 
late obfervations I have made fince 
my writing that part of my Book; 
and that is. That the Galaxy being 
well known to be the fertile place of 
New Stars y the region in which they 
commonly appear, I am much incli- 
ned to be of opinion, that the White- 
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ftefs there, is not caufed by the bare 
Light of the great number of Fixt 
Stars in that place, as hath common- 
ly been thought, but partly by their 
Light, and partly (if not chiefly) by 
the Reflexions of their Planets j 
which flop and refle(5i;, intermix and 
blend the Light of their refpedtive 
Stars or Suns, and fo caufe that 
Whitenefs the Galaxy prefents us, 
with J which hath rather the colour 
of the refled:ed Light of our Moon 
than the Primary Light of our Sun. 

And that there are Planets e- 
nough for this purpofe, I fufped be-- 
caufe I have fome reafons to imagine 
that there arc many more New Stars 
in the Milky way (all which I take 
to be a kind of Planetary Globes) 
than have ever yet been taken no- 
tice of, and that many of thofe pro- 
digious numbers of Telefcopial Stars 
vifible there, are of the numbers of 
New Stars or Planets y and not of 

Fixt 
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Ftxt Stars only. This Sufpicion I 
have for (bme time had, but elpeci- 
ally lately from my Views of the 
New Star that now begins to difap- 
pear in the Swarfs Neck. Which 
gave me occafion to in{pe(ft fbmc 
other parts of thi^i Conilellatioa, 
moft parts of which are well replc- 
nifhed with a numerous train of fmall 
Stars. Amongft which, fometimes 
methoughts more have prefented 
themfelves through one and the fame 
Glafs, and fometimes I have mifl: 
feme I thought 1 before faw : and 
fometimes alfo methoughts I have 
feen them nearer to, and fometimes 
farther off thofe Stars that did con- 
ftantly prefcnt themfelves. But as 
thefe things are to my felf novel, 
and what I confe(s I have rather Sus- 
picions of than Certainty, I (hall re- 
fer them to the future Obfervations 
of my (elf, and others, for tlieir Conr 
firmation ; efpecially becaufe thofe 

Appro- 
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Approximations and RecefTes of fbme 
of the little Stars I (pake of fiiit not 
with the Oblervations of fbme very 
eminent Aftronomers. 

These Obfervations as they will 
open to US a new, and admirable 
Scene of the Hvavens (if it be as I 
imagine) (b I earneftly recommend* 
ed the Enquiry into it to fuch as de- 
light in thofe matters. For the do- 
ing of which, I conceive it may be 
fafficient, and the eafieil courfe to 
make the Obfervations in fome one 
part of the Milky-way^ as in (cMne 
part of the Sman for inftance; and 
1 would advife that an Area of the 
Heavens may be taken in, continu- 
ing as much or a little more than fat- 
Icth within the compafs of the Tele- 
fcope you make ufe of : Which was 
the way I pradfcifed, and that part of 
the Heavens, in which I obferved. 
All the Stars that fall within this A- 
rea, an exad: Map mull be taken of, 
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which will (hew when any Variations 
happen. And for taking in the larger 
Area of the Heavens, a Glaft of 6 or 
8 Feet is fufiicient, and rather hcttet 
for the purpofe than longer Glafles, 
which take in lefs, and are more 
trouble(bme in ufing. 

Having thus reprcfented the 
State of the Unher/e according to the 
New Syfletne of it, the ufual Que- 
ftion is, what is the ufe of fo many 
Planets as we fee about the Sun, and 
{b many as are imagined to be about 
the Fixt Stars ? To which the anfwer 
isy That they are IVorUs^ or places 
of Habitat'toHy which is concluded 
from their being habitable^ and well 
provided for Habitation. This is 
pretty manifed in our Solar Planets, 
from their being opake Bodies as our 
Earth is, confifting in all probability 
of Land and Waters, Hills and Val- 
leys, having Atmospheres about them. 
Moons miniftring unto them, and 

being 
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being enlightned, warmed and iti^ 
fluenced by the Sun j whole yearly 
Vifits they receive, for Seafons ; and 
frequent Returns or Revolutions, for 
Days and Nights. All which parti- 
culars are fully treated of in the fol~ 
lowing Book, and need not therefore 
to be anticipated here. Only there 
is one thing, which for want of fuf- 
ficient Obfervations, I could not (6 
fully (peak of as I would ; and that is 
concerning the Seas in the Moony in 
Book y. Ch. 4. Note a. who(e very 
exiftence Mr. Huygem (m) denies, 
faying, Mar mm veto ftmtlttudmem 
illtc nullam repertOy Sec. i. e. In the 
Moon / Jind no Itkenefs of Seas, al- 
thot4gh Kepler and moji others are of 
a different opinion. For thofe vaft 
plane regions, which are much darker 
than the Mountainous parts, and are 
commonly taken for Seas , and hear 
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ihe namei of Oceani ,• in thtfe verj/ 
pldces viewed with a long Telefcope^ 
I find little found Cavities with Jha" 
dows falling within them j which can^ 
not agree with the Surface of the Sea : 
Us alfa thofe very large Fields wheH 
idrefully vieivedy do not prifent us 
with a Superficies altogether (quah 
Whetefore thefe cannot be SeaSy hut 
are ifuch places as confifl of a kfs 
hright matter than that which is ih 
the more hilly parts ^ but in which al- 
fo theri Are fome places brighter than 
othen. Thus the moft ingenious 
Mr. Hu^gensy whd theil proceeds to 
fliew that there are neither Rivers, 
Clouds, Air, or Vapours. 

But that there are Seas dr great 
dolleiStiods of Waters, and confe*- 
queritly Rivers, Clouds, Air atid V*- 
potirs in the Moon, I (hall make out 
from (bme of my own Views and 
Obfervations J many of which were 
tiiade with Mr. Huygenfs own long 
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Glafs before mentioned : thrpugb 
which, and all other long GlafTes^ 
inftead of imagining the Lunar Spots 
to be nnlike Seas, I have always 
thought them to look more like 
Seas, than through (hort Glaffes. 

It is true kideed that in thofe 
Spots we take to be the Seas, there 
are fuch Cavities as Mr. Huygens 
fpeaks of, or rather Mountains with 
ihaded Cavities in them, as alfo (bme 
parts le(s dark than others. Thus 
in the Southerly Parts of the Lunar 
Euxine and Mediterran&ariy in the 
Sftius Sirhnisy the j^y^ian, and di- 
vers other Seas, there are feverat 
(itch Parts that appear more lumt- 
oous than others, fome having the 
appearance of Rocks and iRands, 
fbme of targe Shallows, particularly 
towards the Shores, and efpecialty in 
the Seas bordering on the Contt- 
nents, fuch as the great Southern 
ContineQt of the Lunar Mgypt and^ 

PalafitHS, 
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Palaftine. But this is no concln^ 
five argument of thofe pares not htf 
ing SeaSj becaufc they may be Seas 
having many Iflands and Shallows Id 
them. But then in other Parts^ and 
even in (bme Parts of thefe laft nan 
tned, the Spots appear darker^ and 
with but few of tho(e Eminences Ot 
Iflands, thofe brighter or {hatlo# 
Parts. Thus the Northerly Euxini 
and Mediterranean^ the Palus Mao" 
thy and many other of thofe Laaal^ 
Seas i few of thofe Parts that hav^ 
the a(pe£t of Iflands or Shallows att 
to be difcerned in them, only on^ 
here, and another there, at confider* 
ftble difbnces from oiie another. 

And in this very manner I dotlbt 
hoe our terratjueou^ Globe Would ap* 
pear, if viewed at the Moon, or St 
tome miles aloft. We (honld th^ce 
perceive bur deep Oceans tvould be 
of a darker colour, like the darker 
Spots of the Moon ; and the iingle 
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Ifles of St. Helena and Afcenfion, and 
the more numerous ones of Ladro" 
9teSf Canaries y Azores , &c. to have 
the fame appearance that the few 
fcatter'd Iflands have in the deeper 
Lunar Seas : and our Shallow Seas 
with their numerous Rocks and I- 
(lands di(per(ed about them, efpeci- 
ally towards the Continents, would 
look as thofe in the Moon do. 

That a Reader unacquainted with 
the Geography of the Moon, may 
apprehend what I have faid here and 
clfewhere, concerning the Parts and 
Appearances of the Moon, I have 
reprefented them in Fig. lo. and ii. 
In Fig. lo. the Face of the Full 
Moon is reprefented, its bright and 
dark Parts with moft of the Names 
given them by HeveliuSy whofe Lu- 
nar Geography is juftly the moft fol- 
lowed. In Fig. II. I have reprefent- 
ed the appearance of the Moon's 
Edge on this laft Nov, 4, 17 14. fbon 
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after the Quadrature, for the expli- 
cation of what is faid concerning 
the Evennefs of the Surface of the 
Lunar Spots in B. y. Ch. 4. Note^. 
It may be there obferved that the 
Surfaces of all the Seas appear ftrait 
and level, only the top of here and 
there ai Rock or iHand prefents it 
felf at a fmall diftance. Thus the 
Surface of the Hyperborean Sea be- 
tween a and b appears even and level, 
although through a Telcfcope that 
Sea looks but like a great Lake or 
Marfh. So do the Parts of the Medi' 
terranean about d. from h to /, except 
when they are interrupted by Rocks 
or Land, as they are at h^ gby and c. 
At the laft of which places, begins a 
ridge of Hills encompafling the 
Northern Part of, the Mediterrane- 
an ^ which makes a pretty (hew in 
the Telefcope. 

And now confidering how ac- 
t^ompliflied the Moon, and all the o- 
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ther Planets are for Habitation, how 
ibleniQ an Apparatus is in them for 
thiy feryice: and cpnfidering alfbi 
that the(e Accoutrements relate to 
their refpe<^ive Planets only, and iq 
nU probability are of little or no ule 
to our Earth; with great reafon 
therefore the Maintainers of the new 
Sydeme conclude tho(e Planets, yea 
aU the Planets of the Sun and of the 
Fixt Stars alfo, to be habitable 
fforldi 'y Places, as accommodated 
for Habitation, fo ftoc^ed with pro- 
per Inhabitants. 

But now the next Qucftion com- 
monly put is, What Creatures are 
they inhabited with? But this is a 
difficulty not to be refblved without 
a Revelation, or far better Inftru? 
ments than the World hath hither- 
to been acquainted with. But if the 
Header ihould have a mind to amufe 

■ *. 

himfelf with probable Gueffes about 
^e f Qmityre pf t|)e Planets of our 
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Solar Syfteme^ what Countries 'tis 
probable are there, what Vegetables 
are produced, what Minerals and 
Metals are a^brded^ what Animals 
live there, what Parts, Faculties and 
Endowments they have, with much 
more to the fame purpofe ; he may 
(ind a pleafant entertainment enough 
in the great Mr. Chriflian Huygenfs 
Cofmotheoros and (bme other Authors 
that have written on the SubjeA. 
To which I fhall refer him, rather 
than give either him or my felf any 
farther trouble about thefe matters, 
which are merely conje<^ural. 

Thus having, for the fake of the 
unfkilful Reader, given an account 
of the three Syfiemes principally con- 
<:erned in the following Book, and 
having alfb, for the fake of the Doubt- 
ing Reader, indfted more largely than 
ordinary upon the two laft of thofe 
Syftemes, little remaineth for the 
pqtting ao end to this long Pre^- 

d 4 face. 



• ■ . - , , ■ ■-■ . I -K 

Ivi The Conclufton. 



jface, but to ipake my Excufe (if it 
needs any) for ailigfiing the Dia- 
meters and piftances of the Heaven- 
ly Bodies in Englifh Miles, rather 
than other larger Mcaftire^, which 
would perhaps have come nearer the 
truth. But this was alfo for the fake 
pf fuch as are not very converfant 
in Agronomical Matters and Pimen- 
(ions: who can better underdand 
you, when you fay, It is fo many 
Miles, than fo. many Degrees, Mi- 
nutes, or Seconds, qr Semidiameters 
pf the Earth, or the other Planets. 
And now for a Conclufion, I fhall 
only intreat all my Readers to join 
with me in their earned Prayers, that 
as this Work is defigned fpr the good 
pf Mankind, particularly fpr the 
Conviction of Infidels and Irreligious, 
for the Promotion of the Fear and 
Honour of GOD, and the cultiva- 
ting of true Religiop, (b it may have 
^ts defire(l Effect. 

Derham. 



w 



T H E 



CONTENT 

Of the fgllowing Books. 




abc 



Jt The Opinion of all Nations alout a 

'^jDeity. X, &c. 

fhe T^ivijion of the Work- <?. 



Book I. The Magnitude of the Univerfc, 

Chap. L The ancient and modern reckofh 
ings. 7. 

Chap. II. The Magnitude of the heavenly 
Bodies. 9. 

Of the J^nrth. 10. 

Of the other ^Planets. ix. 

Chap. III. The Immenjity of the Heavens. 

Their extent according to Ptolemy. ib. 

According^ 



CONTENTS. 



Recording to the Moderns. i^^i ^i. 

n^ijiances and Sizes of the Ffxt Stars. 2 j, 
Chap. IV. Tragical Reflexions. ' xf, 
Seneca V. 26, &c, 

^D 9l <9v <9# a? ^D ^0 Cxi c9f €D «^ 09 fv si G> ^D ^D <& fB \b 

Book 11. ^^qmbc^ of the Heavenly Bodies. 

Chap. I. The Nufnbers of th e Heavenly 

Bodies in general. 30. 

Of the Milky-way. 32. 

Chap. II. The Fixt Stars are Sunsj 8cc. 

33. 
What their Vfes. 35-. 

Sun a Fixt Star. 3 7, 

Chap. III. Of New Stars. 41. 

Jteafons why Catalogues were made of the 
Fixt Stars. 42. 

Jn what Tarts they appear. 44. 

fVhat they are. 45:. 

The Author* s Opinion. 46. 

Book III. The due Situation of the Hea- 
venly Bodies. 

Chap. I. The due as well as great ^iflance 

. of them. 51. 

Chap. 11. Noneof the Glokes interfere. 5:3. 

$or 



CONTENTS. 

^or their Influences. ^^. 
Chap. III. Nice Vrofortion of the J^iftan^ 

ces of the Heavenly Bodies. 5-7^ 

^ot obfervable among the Fixt Stars, ib. 

Of the Solar Syfleme. 59. 

CiceroV Reflexion. 6%. 




^ooklV. The Motions of the Heavens. 64. 

Ph^. I. This ui a Demonflrafion of God. 

ibid 
La<9:antiusV Reflexion. 6f . 

A fir ft Mover, 66|. 

Motion of the Fixt Stars. 63, 

J^ew Stars. 70. 

Chap. 11. Regularity of the Motions ofeve^ 
ty Glohe. 7X. 

Their DireBions and Tlanes not cajual. 

ibid. 
Tally V Argument. 74^ 

Chap. III. The diurnal Motions. y6. 

Jn what Globes viflbfe. 77. 

Solar Spots. ibid* 

JupiterV Spots. • %%^ 

Thofe of Mars, &c. 83. 

Earth revolvesy not the Heavens. 8f . 
Qreat ufe thereof 86, 

phap. IV. Teriods of the Trimary "Pla^ 
n/ts. 89. 

Tropor^ 



CONTENTS. 

Proportion thereof to their T)iftances. 91. 

Motion in different Taths. ^z. 

Cau/es of Winter and Summer. 93. 

Sun^s nyiameter. 9 f . 

Cbap.V. Teriods of the Secondary T la- 
nets. 97. 

^fe of their Latitudes. 98. 

Afr. Molineux^j Reflexion. loi. 

Chap. VI. Conftancy and Regularity of the 
Ce left ial Motions. 103. 

Pofidonius'j Sphere. 104. 

TuUy'j Argument. 107. 

AMA AMM. AMM AMM mMM AMM AKA AMM AMM AAA AMA AKA ASA ABA AKA 4MA *MM AXA 
^If* ^W ll^ If' Tlf If' '•' If' ▼A' ▼A' ^f' ^m^ 'W' VMV »lf» '■• *M~ '•' 

BookV. Of the Figure of the Heavenly 

Bodies. iii. 

Chap. I Confonancy of all the Heavenly 
Bodies in a Spherical Figure. ibid. 

Of the StarSy &c. iix. 

Of the Earth. 114. 

Chap. II. The Hills and Vallies in the 
Earth and Moon. iif. 

Hills in the Earth. 117. 

Lunar Mountains. ixo. 

How to meafure them. ibid. 

i^one on the Moon's Limb. ixi. 

Chap. III. Uniformity of the Globes argue 
them the fVork ofGod^ not Chance, i r 4. 

Caufes of their Figures enquired into, i x 6. 

Chap. 



■ •- - - " 

CONTENTS. 



Chap. IV. Tarts of the Globes are welt 
difpofed. 117 

In the Moon. ix8. 

JupiterV Belts. 130. 

Mars and Venus'j" Thafes. I3X. 

Tarts of the Earth well laid. 133. 

PFaters fo al/o. 134. 

Chap. V. Spherical Figure an Argument 
of God's Work. 137. 

As being tnoji convenient for the Land and 
Waters. 138. 

For the other Tlanets. 139. 



Book VI. Of Attradlion or Gravity. . 

Chap. I. Its ufefulnefs in freferving the 
Figure of all the Globes. 141. 

Chap. II. The Guard Gravity againji the 
^whirling round of the Globes. 147. 

Of our own. 148. 

Of the Sun. 149. 

O/" Jupiter. 150. 

Chap. III. Gravity retains the Tlanets in 
their Orbits. 153. 

The Nature and Properties of Gravity. 

Caufe of Gravity not ajfigned. 1^6. 

The adjujtment of Velocity and Gravity. 

1^9. 

The 



Ill w < 



t: b N t E jsr t s. 



f'be Motion and Orbs of the Qometi. i jtf. 
^he ufe thereof. i6i. 



Book VIL Of Light and Hear. \66. 

Chap. I. 7he Light and Heat of the Sun 
and Fixt Stars. ibid. 

The degree of the Sun's heat: 168. 

Of Burning GlaJ^es. 169. 

Qwp.II. The due Tofitton and^ijlance of 
the Sun and its Tlanets. 171. 

Sun the Fountain of Light and Heat, ibkl 

CtcatoT^j care manifeft in the fofition of the 
Earth. 173 

The Benefits thereof 175-, 

The Toft ion and Diftanee of the other 
Tianets. 177. 

Chap. HI. Of the necejfity of Lights and of 
the Atmoff here. . 179. 

To the Earth. ibid* 

Of Twilight. i8i. 

Chap. IV. Of the Moony and the Returns 
one Tianet makes another. 1 8 3 • 

The Tides. 184. 

Eflipfes. 186. 

Lunar Latitude. 188* 

The Earth a Moon to the Moon. 189. 

All the Heavenly Bodies ufeful to 9ne ano- 
ther. I9X; 

Chap. 



iiii m 



CONTENTS. 

Chap. V. Of the fedMdary TUnets in ge- 
neral. i93i 

What Tlanets they accompany. 1 94. 

Their great ufe in Jupiter and Saturp. 195*, 

196. 

Chap. VI. Of Jupitcr^-r Moons^ T>ays and 
Seafons. 197. 

Its dtftance from the Sun. ibid 

Trovifons for it by frequent Rotations. 

198. 

By the number of his Moons. ibid. 

Things obfervabU in thofe Moons. \^ 199, 

Chap. VII. 0/ SaturnV Afo^^^-r, &c. %oz, 

SaturnV distance. ibid. 

Number of his Mo((ns. 103. 

Things obfervable in them. 204. 

SattirnV Ring. %o^^ 

Its various appearances. xo8. 

Saturn'j diurnal motion. xit. 

Chap. VIII. The Conc/ujion in behalf of the 
Creator and Contriver of all. 213, &c 






47»^^J>t^^^^^ ^ ^fc<g> ^ Ji^^^^fth^fciy>>^Jfcy» -o^* 






Book VIII. Pradtcal Inferences^ from the 

foregoing Survey. xt% 

Chap. I. Go^s Exiftence co^lleSJed from the 

Heavens by the Heathens. %i^. 

AriftotieV Inference. xxo. 

The 
4 



CON T E NTS. 

716^ Confent of Mankind. xi^, 

Sencca'j* Opinion. ibid. 

Chap. II. Gois Terfe^ions dmonftratid 
Igi bii Works. 117, 

Chap. Ill God's Relation to ttSj and our 
'T>uty rejkltiftg thence^ zjo. 

The inferences of Heathens. 131. 

Chap. IV. La(ilanti(isV jlrgiiment a^ainft 
the divinity of the Heathen Gods. 1 3 y . 

SofHe of the Heavenly Bodies^ on the con- 
trary are taken to he Hell. 13^, 

Chap. V. That we mufi not overvalue the 
WorU. X3». 

The 'Dignity of the 'Planets; 139*. 

Pliny'j Defiantf %^o. 

Seneca'j. i4i. 

Chap. VI. That we Jhould a^ire after thU 
Hemjenly StatSi x^j. 



■mm 



'S^\^Ji 






m'^wm 



SURVEY 

O F T H E 

H E AV E N S. 

The IntroduB'ton. 

\ H E Pfalmifl faith, (a) 
The Heavens declare the 
Glory of GOD i and 
the Firmament Jheweth, 
publickly declarctb, tel- 
Icth forth, or preachecb his Handy 
Work, as the Hebrew Word fignifies 

ia) PiiU. ly. 1, 3, 3. 

B (a): that 
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The Heavens declare 



(a) : chat Day unto Day utter eth 
Speech, arid Night unto Nighty /hew- 
eth, or tells forth, Knowledge. Which 
Language of the Heavens is fo plain, 
and their Charaders fo legible, that 
all, even the raoft barbarous Nati- 
ons, that have no Skill either in 
Languages or Letters are able to 
underftand and read what they pro- 
claim. There is no Speech nor Lan- 
guage where their Voice is not heard i 
their Lane is gone out through all the 
Earth, and their Words to the End 
of the Worlds 

That this Obfcrvation of the 
Pfalmiji is agreeable to Experience, 
is manifeft from the Dedudions 
which all Nations have made from 
God's Works, particularly from thole 
of the Heaven's J namely, that there 



(a) n>3 Jignificat aliquid verbn efferrey coram 
nuntiare, atmunciarey Conrad. Kircher, Concord. 
Col. 2 26. Vol.2. It is derived from •ua Cor dm. 
Ante. 

is 



that there is a God. 



is a GOD; and chat fucli as have 
pretended to Atheifm, and have de- 
duced God's Works from Chance, 
8fc. are (ingular and monftrous in 
their Opinions. Thus laith M^l'tati 
(a) There never was any Barbarian 
that contemned the Deity y nor called 
in quejiion whether there he any Gods 
or no7 or whether they take care of 
human Affatsl No Man, neither 
Indian, nor Celt, nor ^Egyptian evef 
entertained any fitch T%ought as Eu- 
merus the MelTenian, or Dionyfius 
the Phrygian, or Hippo, or Diagoras, 
or Socias or Epicurus. So one of 
Plato's Arguments for the Proof of 
d God, is (bj The unanimous Confent 
of ally both Greeks and Barbarians, 
who confefs there are Gods. And Plu-^ 
tarch (^t;^ agreeable to what our P/al- 
mifi affirms, tells us whence they 
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(a) De var. Hift L. 2. cap. 3 1. 

(by De Legibns L. 10. 

(c) De Placit. Philof. L. i. c.^. 

B 2 col- 



The Conclufion of 



coliedeil this Knowledge of a Deity. 
Men^ faith he, began to acknowledge 
a Gody when they faw the Stars 
maintain fo great a Harmony^ and 
the Days and Nights through all the 
Year, both in Summer and Winter 
to obferve their fiated Rifings and 
Settings. And to pafs over a great 
deal of this kind, that I could cite 
from divers Heathen Authors, Whaty 
(aith the Stoick in Tully^ (a) can be 
fo plain and clear ^ as when we be- 
hold the Heavensy and view the hea- 
venly Bodies, that we fhould conclude 
there is fome Deity of a moft excellent 
Mindy by which thefe things are go- 
verned/ yf Prefent and /Almighty 

God. Which he that doubts of, I do 
not underjiandy faith he, why he 
fhould not as well doubt whether there 
be a Sun or no that fhines. And then 

^■1 n — , 

(a) Quid enim potefi e/fe tarn afertumy tamaue 
ferfpicuum, chm Coslum fuffexinms^ &c. De^ Nat. 
Deor. L.2. c.z. 
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he goes on to prove thac this can 
be no idle Fancy depending on the 
Caprice of Man, but a well ground-i 
ed, fubflancial Opinion, bearing the 
Teft of Ages, and confirmed by the 
Length of Time. For^ faith he. 
Time wears out the Figments of Opt* 
pionSy but confirms the "Judgments of 
Nature -y or (iich Notions as are 
grounded upon the true Judgment 
and Nature of Things. For which 
reafon, faith he, both among our 
felveSy and in other Nations^ the Vc" 
mration of the Godsy and the Sacred" 
nefs of Religion augment and improve 
every Day more and more. 

Thus the Heavens declare the 
Glory of God, even to the Heathen 
World, fo manifeftly are they the 
Handy- Work of God. And that 
they are his Work, will appear by 
taking a View of thefe feven Partis 
Clilars, 

B 3 I. The 



6 DiviJioH of the fVork. 

I. The Magnitude of the Hea- 
vens, 

H. The great Number pf the 
Heavenly Bodies. 

III. Their Qidances. 

IV. Their Motions, 

V. Their Figures. 

VI. Their Gravity, 

VII. Their Light and Heat, 
and the admirable Provifions made 
for thofe Benefits, 



^ 



-vf. '"■*»""■ *«"Jl 




'mm 



BOOK 



BOOK I. 



O F T H E 

MAGNITUDE 

O F T H E 

UNIVERSE, 

AND THE 

Bodies therein contained. 



Chap. I. 

The Ancient and Modern 

Reckonings compared. 

lEFORE the Invention 
of the Telefcope, the 
Uniyerfe was thought 
to be confin'd within 
far more narrow Bounds 
than it is fince found to be, the fixt 
B 4 Stars 
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Stars being imagined to be all placed 
in the Starry Heavens (which they 
called the Ftrmamentj at equal Di- 
ftances from the Earth (the Center) 
like fo many golden Nails driven in 
the. Top of iome arched Roof, or 
other circular Concave, encompaf- 
fing our Eye. The(e, although far 
more narrow Bounds, and a more 
fcanty Reckoning than it fhould be, 
yet was fufficient to (hew who was 
the Maker of fuch a {lupendous 
Arch, and fb noble a Train as is 
contained therein. 

But according to the modern 
Reckoning (which is far the moft 
rational, and grounded upon better 
Phenomena) we (hall find this 
Branch of the Creation far more 
magnificent, and worthy of its infi- 
nite CREATOR than thofe for- 
mer Computations made it. 

And how grand and magnificent 
a Strudnre the Heavens are, will ap- 
pear 



rrry 
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pear by a diftind: Coniideratjon of 
the Magnitude of the Heayenly Bo- 
dies themfelvcs j and of the Space in 
which they are. 

C H A P. 11. 

The Magnitudb of th^ 

heavenly Bodies. 

< < •' ■ ■ 

ALthough we are not able to give 
a certain Determination of the 
Magnitude of the Heavenly Bodies, 
by reafon of their vaft Diftances, yep 
enough ye know, and are fiire of 
concerning their immenfe Magni- 
tudes, to convince any one that they 
are the Works of G O D. But to 
come to particulars. 

The Meafure by whiqh we ufual- 
ly gage and compare the Heavenly 
"Bodies, is our Terraqueous Gldbe. 
of whofe Dimenfions aiid Bulk we 



V. t 



i 
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can make a pretty good Eftimate, 
having tolerably good and accurate 
Obfervations leading us thereto : the 
Particulars of which I have had Oc- 
cafion elfewhere to fpecify (a). 

B Y thefe Obfervations it appears 
that the Diameter of this our Globe 
is above 79 Hundred Miles ^ that 
coofequently its Surface is a good deal 
above 199 Millions of Miles, audits 
fblid Content or Bulk near 265 
Thoufand Millions of Miles. If 



(a) Phyjtca-Theol. B, ^. Ch. z. In which 
Place I have made ufe of Mr. Pickart's Meafure 
of the Earth. But notwithftanding the Differ 
rence be but finally vi^. a h'ttle above 3 2 Miles 
in the whole Diameter of our Globe» yet I (hall 
make ufe here of our Mr. Norwood's and Monf. 
Cajjittfs Meafures, becaufe they agree to almoft 
a Nicety, and Mr. Cajjini's were made (by the 
French King's 0)mmand) at greater Diftan- 
fcs, with the greateft Accuracy. And ac- 
cording to thefe Meafures, the Diameter of 
the Earth is 796jyj Englifli Miles, its Sur- 
face 19P444201 Miles 9 and its folid Content 
254856000000 MilcSt 

therc^ 
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therefore we fhould go no farther 
from Home than our own Globe, a 
Mafs we here have worthy of an In^ 
finite Creator, a Work proclaiming 
that great Being that made it. 

B u T as vaft a Body as this feems, 
to be, it is much lefs than many, yea 
mod of the Heavenly Bodies that are 
vifible to us, except two or three of 
the Planets, which feem to be le(s 
than our Globe, namely Mars, whofc 
Diameter is reckoned to be but 487 j 
Englifli Miles, and the Moon, whofe 
Diameter is but 1175 Miles j and 
Mercury, whole Diameter is 1748 
Miles (a) ,• but yet thefe are vaft and 
amazing Bodies too. But for the reft; 
there is good Reafbn to imagine theii: 
Bulk exceeds that of our Terraque-!- 
ous Globe. Thus the two foperiour 

Planets 



^^ 



(a) The Number of Miles which I hav? 
here, and all along affigned to the Diameters 
ftf (be feveral |*l4ne?s are tjie inean Numbers 

betwe.ii 
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Planets by far exceed us j Saturn be- 
ing computed at 93451 Miles ia 
Diameter, and confequently at 
417318300000000 Miles in its 
Bulk J and Jupiter at 110653 Miles 
in Diameter^ and 9 100 1 1 100000000 
Miles in Bulk. But yet as amazing 
MafTes as thefe all are, yet they are all 
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between Mr. Flantfteed*s in Mr. W%iflon*s Aftr^- 
nomicaf LeShres^ and Mr. Huygeif% in his Syfi. 
Saturn, and Cofinotheor. which (as Mr. Whifton 
iirft fuggefted to me) feem to be neareft the 
Truth. For whereas the Rays of Light when 
intercepted by the Edge of a Knife or other 
||ody, are (as Sir Ifaac Neyjton pbferves in his 
Princip. L. i. Prop. 96.) fomewhat bent, as if 
attraded from a ftrait Line by that Body ; and 
whereas Mr. FlamfteeiTs Meafures were taken 
with a Micrometer that pinches or clafps the 
0ppofite Edges of a Planet which would incur* 
vatc the Rays one Way; and Mr. Huygeffs were 
taken with the InterppHtion of a thin tapering 
Plate covering the Planet as far as the extremity 
of its Face, which would caufe an Incurvation 
of the Rays the contrary way ; therefore Mr. 
iFlamfteeJPs Meafures are as much too little, as 
Mr. Huygem are too large^ and confequently the 
]^f e^ bctweep them probably neareft the ^rutb. 

far 



•Mta 
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far out done by that ftupendous 
Globe of Fire, the Sun j which as it 
is the Fountain of Light and Heat to 
all the Planets about it^afifording them 
by his benign Rays, and kindly In- 
fluence, the great Pleafures and 
Comforts of Life ; (b doth it as far 
furpals them in its Bulk ; its apparent 
Diameter being computed at 8 1 2 148 
Englifh Miles, and its fblid Content 
at 190971000000000000 Miles, 
fuppofing the Face we fee of the Sum 
to be its true and real Globe. 

Thus flupendous are the Mag-/ 
nitudes of the Globes of this our So^ 
lar Syfleme. But thcfe are not all, 
nor perhaps the mofl confiderable 
Bodies of the Univerfe. For the fixt 
Stars, although in Appearance but Co 
many golden or flaming Spots, yet 
are with great probability, fiippofed 
to be fb many Suns, furrounded with 
their refpedive Syfiemes of Planets, 
as our Sun is; and imagined to be no 

lefs 
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lefs in Magnitude, if not greater^ 
(fome of them at leaft) than our Sua 
is, but only diminifhed in Appear- 
ance by their prodigious Diftances 
from us. 

If now we reflect upon the pro- 
digious MalTes of thofe many Hea- 
venly Bodies that prefent themfelves 
to our View, and many more I fhall 
fticw are unfeen j what a furprizing 
Scene do the Heavens affords us of the 
great CREATOR'S Power.' A Train 
of fuch immenlc Bodies, that what 
left than an Almighty Hand could 
firftfind matter (ufficient for,andthen 
compofe, fiich Magnificent Works f 
But yet what is the Magnitude of all 
thefe Bodies to that immenfe Space 
in which they are? Which is the 
next thing to be confidered. 



C tt A p. 
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Chap. IIL 
Of the Immensity of the 

Heavens, 

IT is neceflfary that I fhould give 
a diftind; conHderation to the 
immenfe Space pofTeft by the Hea- 
venly Bodies, becaufe it was once 
imagined to be limited by the nar- 
rower Bounds of the Ptolemaic Sj" 
ftemey by that which they called the 
*A7rXav}j?y the Starry Concameratton^ 
br Ftrmamment of the fixt Stars, as 
I have before intimated ^ but now 
with far greater Probability, and Rea- 
fon, it is extended to an indefinitely 
larger Space, a Space fufficient, with- 
out all doubt, to contain all the no- 
ble Variety of Syftemes therein j not 
only our own of the Sun, but all 
thofe others I mentioned of the fixe 

Stars 
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Stars alfo. But for the better proof, 
and more eafy Apprehenfion of the 
Magnitude of this vad expanded 
Space, let it be confidered. 

1. That fome, if not every one, 
of thofe vaft Globnes of the Univerfc 
hath a Motion. This is, in fome, 
snanifeft to our Sight ,* and may eafi* 
ly be concluded of all, from the 
conftant Similitude and Confent that 
the Works of Nature have with one 
another. But in what manner thefe 
Motions are performed, whether by 
the Motion of the Heavenly Bodies 
round the Earth, or by the Earth 
round its own Axis, or any other 
way, ic matters not much now to 
enquire. 

2. It is manifeft that the Earth 
is fet at (uch a due Diilance from the 
Heavenly Bodies, and the Heavenly 
Bodies at fuch a due Diflance from 
one another, as not to interfere, 
cta(h with, or difordec one another. 

Nay 
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Nay (o great is their Diftance, fb 
convenient their Situation, that they 
do not (b much as eclipfe one ano- 
ther, except fuch Planets as are cal- 
led Secondary. 

3. It is farther manifeft alfb. 
That thofe vail Bodies are (b far off, 
as to appear extreamly fmall to our 
Eye , confidering their prodigious 
Magnitudes. 

Now for the effeding of this, or 
any of the other Matters, it is necef^ 
fary that there be a fufficient Space. 
And that there is fuch, and what 
that Space is, we may make a Judg- 
ment of, by confidering Particulars, 
according to the beft Oblervations 
we have of thefc things. 

And to begin neareft Home; the 
neareft of the Heavenly Bodies to us, 
is the Moon j whofe Orb is the leaft 
of any of the Celeftial Globes, but 
yet fhe takes up a Space of near 480 

C thoufand 
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thoufand Englilh Miles in Breadth (a) 
to perform her monthly Revolution 
in. And as for the Earth, if with 
the Moderns wefuppofeit, .together 
with its Satellite the Moon, to re- 
volve round the Sun j or (which a- 
mounts to the fame thing) if the Sua 
revolves round the Earth, this Mag- 
nus Ori?is, as it is ufiially called, is a 
Space of above 540 Millions of 
Miles Circumference (i?Jy or 171 

Millions 



(a) The Moon's mean Diftance from the Earth 
according to Sir Ifaac Newtotis Princip. p. 430. 
is 60 -} Semidiamcters of the Earth, according 
to which the Diameter of the Moon's Orbit is 
^ypgo^ Englifli Miles. 

(l^) Concerning the Diftance between the Sun 
and the Eartli, there is a great Difagreement be- 
tween the former and latter Aftronomers, occa- 
fion'd by the Difagreement between their Obfer- 
vations of the Sun's Horiz^ontal Parallax (which 
is equal to the Earth's Scmidiamiter viewed at 
the Sun) Tycho making it 3 minutes, Kepler but 
one, BuUiaUpii 2 minutes, 2 1 feconds, and Ric^ 
cioli but 28 feconds. Confcquently the Diftan- 
ces arifing from hence are Icfs than thofe of the 

latter 



chap. 3 . Moon's and Earth's Orb. 1 9 

~< ^ ■ . 

Millions of Miles Breadth. And if 
to that we add the Increment caufed 
by the Sweep of th^ Moon, or the 



latter Aftronomers. The very ingenious and ac- 
curate Monf.^^ La Hire in his TabuL j4ftrofi. thinks 
the Sun's Horizontal Parallax to be not above 6 
feconds, and his Diftance therefore to be 34377 
Semidiametcrs of the Earth, or 135552807 Eng- 
lifh Miles. But although his Obfervations were 
made (ince, yet I Ihall make ufe of Monf. Cajji^ 
ni^s Number, being deduced from very ingeni- 
ous and accurate Obfervations of the Parallax of 
Mars^ and agreeing nearly with the Determina- 
tion of two great Men, Mr. Flamjleed and Mr. 
Huygensy and I may add Dr. HaHey too, who 
make itabout 10 or 12000 Diameters of the Earth. 
That great Aftronomer (Moni Cafjini I mean) 
aifligns a Number between them, in his Les Ele^ 
wens de VAftron, §, 37. 'That the Sufi's Parallax 
being fupfofed to be ^-^ Seconds^ gives the Dijiance 
of the Sun from the Earth 21600 Semidiameters of 
the Earth: which are equal to 8(5051358 Enghfli 
Miles. And imagining the Magnus Orbis to be 
a Circle (as it is indeed an Ellipiis not much dif- 
fering from a Circle) the double of that Number 
is the length of its Diameter, viz,. 172 102795 
Englifb Miles. 

Thefe Numbers are different fromthofe I have 
affigned in my Phyjjco-Thecl, B.I. ch.4. Note 5. 
from a Miftake at that time. 

C 1 Excur- 
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Excurfion of her Orb beyond the 
Magnus Ofbisy we {hall have a Space 
yet broader by near 280 Thoufand 
Miles. But as vafl: a Space as this 
feems to be, yet it is not (iich as to 
caufe either the Earth or Moon to 
cla{h with any of the other Celeftial 
Globes, as I have faid; nay Co far 
from that, that not fb much as their 
Shade approaches any of them. In 
which cafe, what ample Orbs muft 
the three Superior Planets have? 
what a Space is necelTary for them 
and their more numerous Moons to 
perform their much larger Courfes 
in ? And accordingly, fuch Spaces 
they and the reft of the Planets are 
all found to have : Saturn an Orb of 
1(^41 5 163 8d Englifli Miles Diame- 
ter; Jupiter an Orb of 895134000 
Miles,- Mars of i6iiZi^io Miles; 
p^enus of 1Z4487114 Miles J and 
Mercury an Orb of 66611000 En- 

8 glifl, 
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lifli Miles (a) ; all of them Spaces 
fo accurately laid our, and Didan- 
ces fo duly proportioned to their 
Revolutions about the Sun, that a- 
bundantly manifeft infinite Wifdom 
to have been concerned in their Ap- 
pointment, as 1 intend to ihev^ in 
proper Place. 

B u'T now after this Account of 
this (b prodigious a Space as that of 
our Solar Syjiem is, what is it to the 
nearly infinite Expanfum occupied by 
the reft of the Heavenly Bodies! Of 
which we may have a faint Adum- 
bration by confidering the Diftances 
which, with the greateft Probability 
of Obfervation and Realbn, are 
afljgned to the Ftxt Stars. In order 



■> 



(a) Thefe Numbers are deduced from the Di- 
ftance between the Sun and Earth afligned in the 
preceding Note, and Sir Ifaac Newton^s Diftan- 
ces of the Planets from the Sun computed from 
their Periods in hisPrincifia L. 3. Phanom.^. and 
are, as I humbly conceive, much more accurate 
than other Calculations that I have met with. 

C 3 to 
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to the making an Eftimate of which 
Matter, let it be fuppofed (which is 
ufbally allowed) that the fixt Stars 
are fo many Suns ,• that they are of 
the fame, or nearly the fame Magni- 
tude as our Sun is ^ and that the Diffe- 
rence of their Magnitudes arifcth from 
the Difference of their Diftances. If 
fo, Ihen it will follow. That the fixt 
Stars are each of them as much far- 
ther from us than the Sun, as their 
apparent Diameters are lefs than that 
of the Sun (a). And forafmnch as few 
of them appear otherwife than as 
Points even through our beft Tele- 
fcopes, therefore how prodigioufly 
farther muft they needs be from us 
than the Sun is, to caufe their Ap- 
pearance to be (b very much lefs than 
the Sun? For an Example, let us 
take one of the fixt Stars fuppofed 



mm* 



(a) Compare the fagacious Dr. Dcrvid Gregory*s 
Demonftration of this in his Jftron L. 3. Prop* 
5(5, 60, and 61. 

to 
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to be neareft to us, as being the 
brighteft and largeft, namely Syrius. 
Now this, by accurate Obfervations 
(a) hath been found to be in Appea- 
rance 27(5(>4 times le(s than the Sun,* 
and confequently, by the foregoing 
Rule, it is fo many times farther off 
than the Sun is, which will amount 
to above 2 Millions of Millions of £//- 
glijh Miles. And if (b, what an im- 
menflirable Space is the Firmament? 
"wherein a great Number of Stars Icf- 
ler and lefl'er^ and confequently (ac- 
cording to the foregoing Suppofition) 
farther and farther off, are feen with 
our naked Eye, and many more dif- 
covered with our GlafTes, and ftill 
many more and more with better 
GlafTes (bj^ and in all probability 

many 

(a) Sec Mr. Huygens in Cofmotheor. p. 137. 

(Ir) In viewing the Planets with my longer 
Glaffes (cfpecially the Planets of a weaker Light) 
it often falls out that divers of the fixt Stars, 
,^nd fome of them very fmail, prefent themfclves 

C 4 at 
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many others that efcape the Reach 
of our utmoft Art to defcry : which 
may confequcntly be as far diftant 
from thofe we fee, as thofe are from 
us. 



at the fame time within the Glafs, notwith- 
fianding its Area is not fufficient to contain 
both Jupiter and his moft diftant SateBites. By 
which means it is fometimes difficult to diftin- 
guifli between thofe Fix'd Stars and the Sa- 
tellites of the Planets. Thus I have fometimes 
been ready to fanfy that I faw one or more Sa- 
tellites near Mars, until by future Obfervations 
I perceived they were only fome of the Telef- 
copick fix'd Stars lying in the Way of Mars. 
So about Saturn, I have often difcerned the 
Likenefs of many SateUitts, but I am not fure I 
ever faw above three. From whence it is mani- 
feft, that in all Parts of the Heavens there are 
many Stars which prefent themfelves to our Eye 
through our long Glaffcs, that are otherwife invi- 
iible to us. 
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Chap. IV. 

PraBical DeduB'tons from, 
and Reflexions upon the 
M AGjn IT u DE of theHea- 
vens. 

HAVING fet forth the prodi- 
gious Magnitude of the Hea- 
venly Space, and of the Bodies there- 
in contained, before we proceed far- 
ther, let us paufe a little, to confi- 
der what Influence thefe Things 
ought to have upon us. 

And in fliort who can behold 
the Regions above, and confider the 
Things therein contained, and at the 
fame time not own them to declare 
the Glory of God? Who can view that 
immenfiirable Firmament in which 
thole Bodies are, and not acknow- 
ledge 
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ledge his Handy- Work ? We admire, 
as juftly we may, the vaft Bulk of 
this our own Globe: but when we 
confider how much it is (urpafled by 
moft of the Heavenly Bodies, what 
a Point it degenerates into, and how 
very little more even it, and what we 
call its Great Orb together alfo, are, 
when feen from the Heavens, this 
gives us a jufl: and noble Idea of the 
Infinite Creator's Works, fiich as is 
worthy of God, and fuch as may 
make us flight, not overvalue this 
Jittle Heap on which we dwell, and 
caufe ourThoughts and Defires to foar 
among the Heavenly Glories. But 
for an Application of thefe Con fide- 
rations, let us hear Seneca's Reflexi- 
ons upon the Matter (a), who on this 
Account recommends Virtue, not 
purely hecaufe it is a noble thing in 
its own Nature y and a great Blejjlng 



{a) Nat. Qusft. L. X. Prxfat. 

to 
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to be free from Evily but alfo becaufe 
it enlargeth the Mindy and prepares 
it for the Knowledge of Heavenly 
thingSy and makes it fit to ajfociate 
with God (a). — Then, faith he, the 
Mind hath the confummate and ftdl 
good of our human State y when ha" 
ving conquered all Evily it foars a- 
loft J and wandering among the Stars 
above, it is able to deride the fiately 
StruBures of the Wealthy, and all 

their Riches. Neither, faith he, 

can it contemn the Porches and Roofs 
Jhining with Ivory, the clip'd Groves^ 
and the pleafant Streams conveyed to 
their HoufeSy until it hath wandered 
throughout the Worldy and from a- 
bove looking down upon this little Globe, 
covered in a great meafure by the Sea, 
and, where not fo, flovenly, and ei- 
ther burnt up in one part, or frozen 
in the other, it then faith to it felfy 



(a) Qui in confortium DE I veniat. 

Is 
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Is this that little Point that is divided 
among fo many Nations by Fire and 
Sword? Oh how ridiculous are the 
Bounds of Mortals^ when this River 
divides this Nation, that Mountain 
boandeth another, and that Defart 
another ? For as for this World , 
faith he. It is a Point in which ye 
fatly in which ye wary in which ye 
difpofe of Kingdoms, But above y are 
vafi Spacesy into the Poffejfion where- 
of the Mind is admitted, on Condition 
it bath brought but little of the Body 
along with it, that it hath cleanfed 
it f elf from every filthy thing, and be- 
ing dtfengaged from the World hath 
made itfelf illufiriousy by being expe- 
ditious and light y and content with lit- 
tle things, tVhen fuch a Mindy faith 
he, hath touched thofe Celefiial Regi- 
ons, it is then nourifhed and grows j 
and as if delruered from its Bonds, it 
returns to its original State. And 
this Argument it bath of its Divinity, 

that 
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that it delights in dwine Matters ^ 
and is conver/ant with them, not as 
things firangey but its own. There 
it fecurely beholds the rifing and fet^ 
ting StarSy their different Courfes, Sec. 
There this curious SpeBator difcujfes 
every thing, and fear ches out every 
thing. And indeed what Jhould it 
do but pry into thofe Matters, fence 
he knows they belong to himfelfl Then 
he contemns the narrow Bounds of his 

Habitation in this World. And 

here at lafi he learns what he hath 
long enquired after: there he begins 
to know God (a). 

(a) lllic ittcifit DEUM uojfe. 
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A General View of the 
NUMBERS of the Hca^ 
venly Bodies, 

AVING in the prece- 
ding Book given a De- 
monftration of God from 
the Magnitude of the 
Heavenly Bodies^ I fhall do the fame 

in 




Chap. I. The great Number y Sec, 31 

in this from their Number ,• a Num- 
ber fo great, that we cannot viev 
and confider them without Aftonifti- 
ment. Were there no more of them 
than the Sun, and the Planets (both 
Primary and Secondary) fuppofed to 
move about him, there would be a 
Number fufficient to manifefl: an Al- 
mighty and Wife CREATOR. But 
when we view the Heavens, and (ec 
our felves furrounded with (b prodi- 
gious a Number of illuftrious Bodies, 
of various Magnitudes; when we 
go to other Parts of this our Globe, 
from the Northern, fuppofe to the 
Southern Pole, and there difcover a 
great Multitude of other Stars that 
were never feen in our Hemifphere : 
when we perceive the Heavens thick 
befet with them in every Place ; and 
when (as I already hinted) we view 
the Heavens with our Glaffes, and 
difcover many more than our naked 
Eye could reach ; and when we again 

- view 
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view them with better and better In- 
flruments, and ftill difcover more 
and more of thofe Starry Globes -, 
when particularly we furvey what 
they call the Milhy-fVayy and fee 
the prodigious Number, I may al- 
moft fay Clutters of Stars, that fill 
that Region of the Heavens,and caufe 
that remarkable whitenefs there : I fay, 
when we fee fuch prodigious Num- 
bers of thofe Heavenly Bodies, which 
no Art of Man can number; and 
when we farther confider, that in all 
probability we do not fee the half, 
nay perchance not the thoufandth 
Part of what the Heavens do con- 
tain ; as we cannot but be flruck with 
Amazement at fiich a multitude of 
GOD'S glorious Works, fb we can- 
not but own the great CR EA TOR 
in them; and we are worfe than 
Men, if we do not give him his due 
Praifes. 

Chap. 
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Chap. II. 

That the Fixt Stars are 
Suns encompapd with Sy^ 
ftemes of Planets. 

ALTHOUGH the Number 
of the Erratick and Fixt Hea- 
venly Bodies we fee are fufficient to 
(et forth the Exigence and Praifes of 
their great CREATOR, yet there 
is one thing more that I cannot eafl^ 
ly pafs over (though it hath only 
high Probabilities for it) becaule ic 
gives us a far more noble and agree- 
able Idea of the Creation, than the 
World was ever, that we know o^ 
acquainted with before ; and that is^ 
That the befi and moft learned mo- 
dern Aftronomers do generally iup^ 
pole the great multitude of Fixt Stars 
we (ee, or imagine to be iqi eke Uni-' 

D verlc. 
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verfe, to be fo many Sum^ and each 
of them encompafled with a Syfteme 
of Planets Hke our Sun. 

And that the Ftxt Stars are Sum, 
or of much the fame Nature as our 
Sun, there is great reafbn to con- 
clude, 

1, Because they are Bodies no 
lefs immenfe (as I have faid) than 
the. Sun, but only diminifhed in ap- 
pearance, by their prodigious diftan- 
ces from us. 

2. B E c AU s E they (hine by their 
own native Light, not by any bor- 
rowed from the Sun. For (b great 
are their diftances from the Sun. and 
from us al(b, that it is not podible 
their Light (hould be received from 
the Sun, and reflected to us, as that 

' of the Moon and other Planets is. 
And withal, fo brilk and vivid is 
their Light, and (b very fmall their 
apparent Diameters, when divefted 
of their glaring Rays, and made to 

have 
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have their true appearance through 
our Telefcopes, that no queftion is 
to be made, but that they (hine by 
their own innate Light, as our Sun 
doth. 

A N D if the Fixt Stars are (b many 
Suns, certainly they minifter to fome 
grand Ufes in the Univerfe, far a- 
bove what hath uHially been attri- 
buted unto them. And what more 
probable Ufes, than to perform the 
Office of fo many Suns ? that is, to 
enlighten and warm as many Syftemes 
of Planets j after the manner as our 
Sun doth the Erraticks encompafling 
it. And that this is the Ufe and 
Office of the Fixt Stars is probable, 

I. Because this is a far more 
probable and (uitable ufe for (b ma- 
ny Suns, (b many glorious Bodies, 
than to fay they were made only to 
enlighten and influence our lefifer, 
and I may fay inferior. Globe ,• which 
another Moon or two, or one or 

D 2 two 
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two of thofe very Suns (et nearer to 
us, would have better done, than 
all the whole train of Heavenly Bo- 
dies now doth. But inftead of this, 
many of them, nay perhaps th6 
gfeateft number of them are at fuch 
immenfe diftances (as (hall be (hewn 
under the next Head] that they are 
out of the reach of our naked eye. 
In which cafe, what ufe is it likely 
fuch great numbers of fuch immenfe, 
unfeen, far diftant Bodies can be to 
our World, when there are fb many 
already of divers Magnitudes of tho(e 
that fall under View, that (befides 
other much greater Ufes they may 
(erve unto in the Univerfe) do mini- 
iler to our help and comfort here 
upon Earthy in fupplying the Abfence 
of the Sun and Moon by Night ? 

2. From the Parity, and con- 
ftant Uniformity obfervable in all 
God's Works, we have great Rea- 
(on to conclude that every Fixt Star 

hath 
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hath a Syfteme of Planets, as well as 
the Sun. For it is certain that the 
Sun is a Fixt Star to the Fixt Stars, 
as they are to the Sun. And in this 
cafe, if (as the juftly renowned 
Mr. Chrifiian (a) Huygem argues) w^ 
Jhould imagine our/elves to be placed 
fotnewhere in the Heavenly Regions^ 
as far from the Sun as from the Ftxt 
Stars y we Jhould then perceive no dif-^ 
ference between the one or the other. 
For it would be very unlikely that we 
Jhould fee any of the Solar Planets, 
either by reafon of the diminifhing of 
their Light, or becaufe their Orbs 
would fink into the fame lucid Point 
with that of the Sun. Being then fo 
placed, we fhould imagine all thefe 
Stars [both Sun and Fixt Stars] to be 
much of the fame Nature and Kind ^ 
and from a view of any one of them 
nearer to us than the reft, we Jhould 

- ■ ' ■ ■ ■ m^^mmmmmmmmmmmmmmm'mmmammmmmmmm 

(a) Cofmotheoros, /.i^3. 

D J make 



^mf^^ 



3 8 Modern S^yfieme of Book II. 

make our judgment of them all. And 
now beings faith he, hy the favour of 
God^ admitted fo near one of themy 
namely the Sun^ as to fee fix leffer 
Globes revolving round about htm^ and 
other Secondary ones revolving round 
fome of them : why ought we not to 
have the fame judgment of the rejt of 
thofe SunSy as of thisy and think it al- 
together probable that this is not the 
only Star of all the number that is en- 
compaffed with fuch a train ^ or in a- 
ny refpeB excels the refl 7 Neither aU 
fo that this Star alone revolves round 
its own Axisy but rather that all the 
refl have fomewhat of the fame kind 
alfo. And fo that learned Perfon 
goes on in the further purfuit of his 
ingenious Argument. 

3. Besides thofe ftrong probabi- 
lities, we have this farther to recom- 
mend thofe imaginations to us, that 
this account of the yniverfe is far 
more magnificent, worthy of, and 

becoming 
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becoming the infinite CREATOR, 
than any other of the narrower 
Schemes. For here we have the 
Works of the Creation, not confined 
to the more fcanty limits of the Orb^ 
or Arch of the Fixt Stars, or even the 
larger Space of the Prtmum Mobile, 
which the ancients fanfied were the 
utmoft Bounds of the Univerfe, but 
they are extended to a far larger, as 
well as more probable, even an inde- 
finite, Space ; as was fet forth in the 
firft Book. Alfo in this Profpeft of 
the Creation, as the Earth is difcaiul'* 
ed from being the Center of the U** 
niverfe, fo neither do we make the 
Ules and Offices of all the glorious 
Bodies of the Univerfe to center there- 
in -y nay in Man alone, according to 
the old vulgar Opinion, that allthingtf 
were made for Man (b). But in thi? 
our Scheme we have a far more ex? 



(h) See Phypcththeoh B. a. f . 6. N. j. 
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tcnfive, grand, and noble View of 
God's Works : a far greater numbeir 
iof them J not thofe alone that for'? 
tftcir ages faw, but multitudes of o- 
thers that the Telefcope hath diPr 
covered fince ,• and all thefe far more 
Otderly placed throughout the Hea- 
vens, and at more due and agreeable 
diftances, and made to ferve to much 
more noble and proper ends : for here 
we have not one Syfteme of Sun and 
planets alone, and one only habi- 
table Globe, but myriads of Sy-? 
tones, and more of habitable 
Worlds (c)y and fome even in our 
own Solar Syfteme, as well as thojfe 
of the Fixt Stars. And confequent- 
!y if in th« Sun and its Planets, al- 
tho* viewed only here upon the 
Earth at a great Diftance, we find e- 
nough to entertain our Eye, to cap r 
ftvate our Underftanding, to excite 
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our Admiration and Praifes of 
the infinite CREATOR and Con- 
triver of them J what an Augmenta- 
tion of thefe Glories {hall we find in 
great multitudes of them ! in all 
thofe Syftemes of the Fixt Stars 
throughout the Univerfe, that I 
have fpoken of, and fliall have oc- 
cafion to mention again in the next 
Chapter ! 




Chap. Ill* 

Of New Stars. 

BESIDES the Planets of our Solar 
Syfteme, and the wonderful 
number of Fixt Stars, there are fbme 
others, which are called New Stars, 
which fometimes appear and difap^ 
pear in divers Parts of the Heavens, 
md will deferve a place here. 

SOMR 
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Some of thefe New Stars have 
been taken notice of as early as Hip-- 
parchus's time y\^ho/ee wg/uch a New- 
Star ^ and doubting whether it often 
happened^ and whether the Stars we 
take to be Ftxt were fo or no ; he 
therefore (as fdj Pliny tells usj fet 
upon numbering the Stars for pofle- 
rity • a difficult Tasky he faith, even 
for a God: and by proper Infiru-- 
ments he marjhalled them in fuch or^ 
dery that their Places and Magni- 
tudes might be known : by which means 
it might be eaftly found ^ not only whe- 
ther they decayed and perifhedy or 
were agam renewed ^ but alfo whe- 
ther any of them changed their places ^ 
or had any Motion^ as alfo whether 
they increafed or decreafed. Thus 
Pliny. 

Since which time many other 
fiich New Stars have been taken Not 



(d) Bin. Nat, Hift. L. 2. c.26. 

tice 



Chap. 3. Of New Stars. 45 

tice of by others. To pafs by the 
New Stars in Hadrian^ s l^alentim- 
an's^ Honoritds's and Otto's times, I (liall 
name only fuch as have been more 
lately taken notice of by men of good 
Judgment in thefe matters,- fiich 
were thofe New Stars obferv'd by Ty^ 
choBrahe^ David Fabr terns ^ ^cinfon^ 
Bayer , Kepler , Marius , Byrgtus^ 
Hohvarda^ Hevelius^ Montanari^ Bul^ 
Italdus^ CaJJint^ our Mr. Flamfleed^ 
and fome others (e) ,• to which may 
be addded a New Star that appears 
at this very time I am writing, in 
the Neck of the Swan j the fame in 
all probability that hath been feen 



firm 



(e) For a Catalogue of thefe and other New 
Stars, the Confteliations in which they appear^ 
ed, and other Matters relating to them, I (hail 
refer to Ricciolts Almageft. Lib. 8. $.2. cap. i. 
Hevelii Prodrom. in his Defcription of the Co- 
met in 166$. p. 43 3. the Appendix to Mercatoi^s 
Ajlron. and Mr. Lowtlmp*^ Akridg. Vol. i. p. 247. 

before 
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before by Mr. Kirch ^ (fj in i<587, 
and 1688, and perhaps by Bayer 
long before, as alfo Hevelius and o- 
thers. 

O F thefe New Stars ^ there is rea- 
son to imagine there may be many, 
by reafbn they are not confined to 
any one part of the Heavens, but ap-^ 
pear and difappear in divers Conftel- 
lations, and divers parts of tho(e 
Conftellations, as in CaJ/iopeiay the 
Swatty the Great Bear, Andromeday 
Er'tdanuSy the Whaky the Sh'tpy and 
divers other parts of the Heavens. 

(f) In the MiJceUanea Berolinenpa , p. 2 10. 
Mr. Kirch faith, he, for fome time, fought this 
Star in vain, but at laft on -^ Auguft i6Sy. h^ 
found it with the help of an 8 Foot Tube, but 
vety fmall, and that it grew bigger and bigger. 
To as on 0£ioher2$. to be feen with the naked 
Eye, until having arrived to its greateft Magnir 
tude, it again became lefs and lefs, and at laft 
invifible even in a Telefcope. By frequent Ob- 
fenrations he difcovered its Motion to be very re-! 
golar, and its Period to be 404 i. days. 

What 
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What thefe New Stars ztt^ is 
hard to determine. Meteors they can- 
not be, becaufe they are of along con* 
tinuance, and much too far off, for 
Bodies that emit fo Httle light as Me- 
teors do, to be feen by us. And as 
for other Opinions about them, they 
are too many, and too frivolous 
(fome of them) to be named (gj^ ex* 
cept one or two of the moft probable. 
Among which, one is of fbme that 
think they may be fuch Stars as have 
one (ide darker than the other, as one 
of Saturn^s Satellites is (uppoled to 
have, and fo appear only when the 
bright fide is turned towards us, and 
difappear as the darker takes place. 
Some think they may be Fixt Stars 
that expire in Light and Vapours (h) 

(g) If the Reader hath a mind to fee a va- 
riety of thefe Opinions, he may find them large- 
ly enough handled in Rkcioli^s Almageft.ubi fu^ri 

C.I J. 

(h) This is what Sir Ifiac Newton furmifes in 
iiis Prtncif. £.3. Prop.^i. 

and 
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and are again rekindled, and recruit- 
ed by the Acceis of Comets. Others 
take them to be Comets themfelves. 
But if I may be admitted to fpeak what 
was formerly my own opinion, I ra- 
ther took them to be Errattcks of 
fome kind or other j and that for 
thefe Rea(bns: 

1. From fome of them, as I 
thought, feeming to change their 
Places, and appearing fometimes 
farther off, and fometimes nearer un- 
to other Stars: as I have faid in the 
Preface, /». 45. 

2. From that Increafe and De- 
creafe of their Light and Magnitudes 
which is conftantly obferved in them ; 
they being at firft obfcure, and hard- 
ly difccrnible, but by degrees grow- 
ing brighter and brighter, till fome 
of them equal the light of Venm-^ 
and others the light of the Fixt Stars, 
of the Firft, Second, and Third Mag- 
nitudes : and then again as gradually 

grow 
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grow lefs and left till they utterly 
difappear. 

3. From their Periodical motion 
and return after a certain time. This 
indeed hath not been fo carefully 
and judicioudy taken notice of as ic 
deferves, or fo as to bring their Pe- 
riods under certain determinations ; 
but yet in fome of HeveUus's and 
Cajffini's obfervations, it hath been 
difcovered that fome of the fame 
Stars have returned, as particularly 
that in the IVhale'^ Neck, and that 
which now appears in the Swanks 
Neck, which as I juft before (pag. 44.^ 
faid, hath a Period of 404^ days, ac- 
cording to Mr. Kirch's obfervations. 

These were my reafbns for (uf- 
pe(5ting thofe New Stars to be Erra^ 
ticks, rather than Fixt Stars either re- 
cruited, or having dark and light (ides. 

But the grand Difficulty is, what 
kind of Erraticks they are, whether 
Wandering SunSy ox Planets (like ours) 

of 
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of other Syftemes ? That they fhould 
be Wandering SunSy is fbmewhat odd 
to alTert : and of what u{e they fhould 
be, is hard to imagine, fince there 
is nothing of this kind in the Uni- 
verfe, that we know of, that may 
aflid our imagination. 

And as to the latter opinion, I 
confefs I have been much enclined 
to fufpe<5t: that they might be Planets 
revolving round (uch Suns, as caflr 
a much fiercer and more vigorous 
Light than our Sun doth ; and that 
thefe their Planets might be more 
denfe than ours, and have Surfaces 
more flrongly refleding light, and 
perhaps be much larger too. But 
notwithftanding that Planetary Refle- 
Bed Light may be fent to very great 
diftances by thefe means, yet with- 
out extravagant Suppofitions of this 
nature, it may be doubted whether 
it would reach us, fb far o£f as the 
Fixt Stars are. And befides this, 

another 



chap. 3. Of New Stars. 4p 

another doubt is, That altho' there 
are divers Stars near thofe New Stars, 
of greater Magnitudes than any of 
thole New Stars are, which I ever 
yet have had the fortune to fee^ yet 
I can fcarce think them big enough, 
to conclude them to be the Suns a- 
bout which thofe New Stars (if Pla- 
nets) move. And therefore being 
uncertain what ta determine in (o in- 
tricate a matter, I Ihall leave it to 
future better Obfervations (which the 
late long dark Weather hath hinder- 
ed me in the profecution of) which 
I hope may afford us fo good light, 
as may lead us into a much greater 
knowledge of thole rare Ph^eno- 
mena. 

But whatever thole New Stars 
are, they are a farther Demonftra- 
tion of GOD's Power and Glory; 
and that there are many more of the 
grand Works of the Creation than 
what our Eyes behold at all, or that 

E we 
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we have only now and then agUmpfe 
of. But if they are Planets of other 
Syftemes, fome of thofe Erraticks re- 
volving round fome of the Fixt Stars, 
then do they lay open a ftill more 
glorious Scene of GOD's Works, 
and give us fuch a reprefentation of 
the ftate of the Univerfe, that the 
World never dreamt of before, and 
that even Angels thcmfelves may be 
amazed at the fight of. 
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THE DUE 

SITUATION 

OF THE 

Heavenly Bodies. 

C H A p. I. 

Of the due as well as great 
DISTANCE of the Hea- 
venly Bodies. 

H AV E before taken 
notice of the immenfe 
Diftance of the Heaven- 
ly Bodies, that it is fuch 
as makes thofe vaft Bo- 
dies the Fixt Stars (no lefs in all pro- 
E % babiUty, 
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bability, as I faid, than the Sun it 
felf) to degenerate into fb many 
Points, yea to efcape our eye,- nay 
more than this, that it caufeth even 
our own Great Orb which our Earth 
defcribes about the Sun, to fink in- 
to almoft a Point, or at leaft a Cir- 
cle of but a few^ Seconds Diame- 
ter. I fhall therefore fay no more 
on that matter. But that which I 
fhall fpeak of in this Book, is the 
due proportion of the Diftances of 
the Heavenly Bodies, that they are 
not fet at random, like a Work of 
Chance, but placed regularl , and in 
due order, according to the beft me- 
thods of Proportion and Contrivance. 
Which will be manifeft from the fol- 
lowing Chapters, which will (hew 
that the Diftance is fuch, that none 
of the Globes interfere with one ano- 
ther: but inftead of that, are indue 
and the moft nice, commodious Pro- 
portion. 

Chap. 
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Chap. IL 

That none of the GLOBES 
of the Univerfe interfere. 

HAD the Univerfe been the 
Work of Chance, or any 
thing but of a wife Archite6t, there 
would have been a great many blun- 
ders and inconvenienciesin the Situa- 
tion of fuch a prodigious number of 
immenfe Globes, as the Univerfe doth 
contain. Some would have been too 
near, fome too far off", fome would 
have met with, knock'd and ftop'd 
one the other, and fome would have 
fb interfer'd as to have incommo- 
ded the other, fome way or other. 
But inftead of this, every Globe 
throughout the whole Creation is, 
$15 far as it ^s pofjible for us to obferve, 

P 3 fet 
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fet at fuch a due Diftance, as not 
only to avoid all violent Concourfes, 
but alfo fo as not to eclipfe or fhade 
one the other, wherever it may be 
prejudicial, or indeed not ufeful and 
convenient, or fb as to hinder one 
anothers kindly Influences, or to pre- 
judice one another by noxious ones. 
This is very manifeft in our own Sy- 
fteme of the Sun j and becaufe we fee 
it not otherwife, we may conclude it 
to be fo in all ; unlefs we (hould 
make fome exception for what is lu(^ 
pe6ted (and indeed only fufpeded) 
of Comets J which in their approaches 
towards the Earth, are imagined to 
caufe Difeafes, Famines, and other 
fuch like Judgments of God. But 
this is only Surmife, and what befals 
the world at other times, without the 
vifible approach of any Comet. But 
however, fuppofing that as Comets 
move in Orbs very different from 
thofe of the other Heavenly Bodies, 

fo 
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(b their EfFedts and Influences may 
be as different j yet this may be, and 
no doubt is (becaufe it may be pro- 
ved) with the concurrence, and by 
the appointment of the Divine Pro- 
vidence J who, as Governour of the 
World, might make fuch noxious 
Globes to execute his Juftice, by af- 
frighting and chaftifing finful Men, 
at their approaches to the Earth j and 
not only fo, but (as fome have ima- 
gined) to be the place of their Habi- 
tation and Torment after death. But 
(uppofing it to be (b, yet herein is a 
kind Providence manifefted, That 
their Returns to the Earth are but 
feldom (a)y and their Stays fhort, and 

that 



(a) There having of late been great Expeda- 
tions among fome , of a Comet appearing this 
year 171 8, it may gratify their curiofity to take 
notice, in this place, of the three Comets^ whofe 
Periods we imagine, are difcovered, by the great 
Sagacity and Application of our modern Allro- 
nomers. The Revolution of the Firjl of the 
Three, is fuppofed to be performed in 7; years; 

t> 4 and 
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that they take up many years in paf- 
fing the reft of their Orbs. 

And now whether we confider 
the due Situation of the greateft part 
of the Heavenly Bodies, whereby 
neither they, nor their influences do 
interfere J or the more unufual Pofi- 
tion and Motion of Comets, ftill it 
appears that a wife and careful Ar- 
dhited was the Contriver and Orde- 
rer of it all : efpecially if we join 
what follows in the next Chapter. 



and to have been th? fame Comet that appeared 
in the year 1682. The Second is fuppofed to be 
the Comet that was feen in the year i66i, and to 
revolve round in 129 years. And the T^ird is 
Imagined to be that Comet which appeared in 
j6So and 168 1, whofe Period is 575 years. And 
according to Mr. IVhiftott's Determinations, the 
J^irjl of thefe three Comets will again appear in 
the year 17 $8, the 5i?co»</ in 1789, and thp 'third 
^4 lai^ not till about the year 915 5. 
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Chap. IIL 

Of the nice Proportions of 
the Diftances of the Hea- 
venly Bodies. 

As it is one great demonflration 
of the ingenuity and ikill of 
an Architect to give due Proportions 
to his Work j fo we find this to be 
abundantly manifeH: in all the Bodies 
of the Univerfe that fall under our 
cognizance: among which we noay 
difcern a curious Order, and thac 
due and nice Proportions are flridly 
obferved in their Situation. 

How the Fixt Stars are fituated 
in refpe<Sl to one another, is impofli- 
ble for us to determine at fuch pro- 
digious Diftances as they are from 
us,- but they look to us^ who can 

have 
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have no regular profped: of their Po- 
rtions, as if placed without any Or- 
der : like as we ihould judge of an 
Army of orderly, well difciplined 
Soldiers, at a diilance, which would 
appear to us in a confufed manner, 
until we came near and had a regu- 
lar profped: of them, which we 
fhould then find to Hand well in rank 
and file. So doubtlefs, if we could 
have an advantagious profpedl of the 
Fixt Stars, we fhould find them very 
commodioufly, and well fet in the 
Firmament in regard of one ano- 
ther, And this we have great rea- 
ibn to conclude from the Rules of 
Parity, from that conftant Harmony, 
and Similitude obfervable among all 
the works of the Creation, which 
fall under our cognizance : particu- 
larly this is evident in this Region of 
the Univerfe, to which wc belong, 
and which we have a better Profpedt 
of^ and can fiirvey with our Inftru- 

ments. 
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ments, I mean the Syfteme of the 
Sun. In this we find every Body 
placed in good order, and at due di- 
ftance, according even to the niceft 
Rules of Proportion. 

For the evid:ion of this matter, 
let us (according to the moft received 
and rational Hypothefis) fuppofe the 
Sun placed in the Center, to influ- 
ence all his Planets with Light and 
Heat. Then follow the (everal Pla- 
nets, Surrounding him, not one here, 
and another there, at all adventures, 
in a rude manner, like a Work of 
Chance^ but at due Diftances from 
the Sun ; at proper Diftances from 
one another,* and in fuch well ad- 
jured proportion of their Velocities 
and Gravities, as makes the Squares 
of their Revolutions in proportion to 
the Cubes of their Diftances. And 
this is what is difcernible iii the 
whole Solar Syfteme, not only in the 
Primary Planets that revolve round 

the 
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the Sun, but in the Secondary Pla- 
Dets alfo, that revolve round them. 
Thus it manifeftly is in the Five 
Moons that accompany Saturtty and 
the Four accompanying Jupiter* 
And a moil fagacious Contrivance 
this is, manifefting the Prefence, and 
ConduA of the CREATOR, in 
thus chufing this Proportion I fpake 
of, rather than any other. For fhould 
the power of Gravity (for inftance) 
have been fo conflituted, as to de- 
crea(e in the Proportion of the Cubes 
(inflead of the Squares) of the Di- 
ftances reciprocally ,* although it 
might be poflible to adjuft a Velo- 
city, and I may add, a Diredion 
too, (o as to make Bodies defcribe 
perfed Circles, yet the leaft Excefs 
or Defed: of Velocity, or the leaft 
Obliquity of the Diredion, would 
make them defcribe Spiral Curves, 
either afcending in infinitum^ or elfe 
idefcciiding to the Center. And fup- 

pofing 
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pofing the Orbs (in which thofe Bo« 
dies move, and which are (uppofed, 
as I (aid, to be made in propordoa 
of the Cubes) to be perfedly Circu- 
lar, the leaft adventitious' Force, c- 
ven but of an Atom, abating or in- 
creaHng the Velocity, or changing 
the Dired;ion, would bring on the a- 
forefaid Inconveniences. And if the 
great CREATOR and Contriver of 
the Univerfe hath thus wifely mo- 
delled, and cautioufly methodized 
this part, this Syfteme of it where 
we live, and behold the thing, no 
great doubt can be made but that 
he hath done the fame in the other 
Syftemes thereof alfb ,• that every 
Syfteme is fet at a due Diilance from 
one the other, and every Body ia 
each Syfteme at its due Diftance al{b 
from their Sun, or Fixt Star. 

And now who can reflect upon 

the(e things, and not perceive and 

admire the Hand that adeth in them, 

^ the 
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Contrivance and Power of an infi- 
nite Workman! For where we have 
(iich manifcft ftrokes of wife order, 
counfcl, and management, of the 
oblervance of Mathematical Propor- 
tions, can we conclude there was a- 
ny thing lefs than Reafbn, Judg- 
ment, and Mathematical Skill in the 
cafe? or that this could be efFe(^ed 
by any other Power, but that of an 
Intelligent Being, who had Wifdom 
and Power fufiicient for fuch a Work : 
according to the reafoning of the 
Stoick in CicerOf who pleads thus faj : 
If thou Jhouldfi fee a large and fair 
HoufSy thou couldfi not he brought to 
imagine that Houfe was built by the 
Mice and Weejles ^ although thou 
Jhouldfl not fee the Mafier thereof: 
fo (faith hej wouldft thou not think 
thy felf very plainly to play the fool, 
if thou fhouldji imagine fo orderly a 



(a) Cic. de N4t. Deor. L. a. c.6. 

frame 
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frame of the World, fo great a vari- 
ety and beauty of HeaveHly things, ft 
prodigious a quantity and magnitude 
of Sea and Land to be thy Houfe, thy 
Workmanjhip, and not that of the im- 
mortal Gods! And fb when we lee 
fiich good order, fuch due propor- 
tions in this Region of the Univerle, 
and have good rcafon to conclude 
the fame may be throaghoat the 
whole, can we, without great vio- 
lence to Reafon, imagine this to be 
any other than the Work of GOD i 
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O F T H E 

MOTIONS 

O F T H E 

HEAVENS. 

Chap. I. 
That the hare Motion of the 
Heavens and Earth are a 
Demonftrat'ton of God. 

N treating concerning the 

Motion of the Heavenly 

Bodies, it will be necef- 

fary to take in that of 

the Earth too, it being not eafy to 

Ipeak 
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fpeak of one without the other. And 
here there are two things that are 
manifeft Demonftrations of the pre- 
fence and management of GODy 
namely, that fuch Bodies fhould 
move at all, and that their Motion 
is fb regular. 

I. That all thofe vafl: Globes 
of the Univerle (hould have a Moti- 
on, muft of neceflity be from fbme 
Being that had Power enough to put 
them in motion. For as LaBantius 
well argues, (a) There is indeeJ a pow- 
er in the Stars ^ (and the like may 
be faid of the reft of the Globes) of 
performing their Motions, but that is 
the Power of God, who made andgo^ 
verns all things y not of the Stars them- 
/elves that are moved. For it is im- 
poflible for fiich lifelefs, dull, un- 
wieldy Bodies to move themfelves, 
bnt what Motion they have, they 



(a) laSaxiX. Divin. Inftit. L.2. c.5. 

F muft 
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muft receive from fomething clfe a- 
ble to move them. 

Now this fbnie iinW (ay may be 
effeded by the Cortices (arrounding 
the Sun, the Earth, or other Prima- 
ry Mover f^J ; or from a Vc<Storial 
Power, or Emanations of the Sun, 
(cj or other the like Primary Mo- 
vers carrying about and ptiOiing on 
fach Bodies as move about 'em. Bue 
allowing that it is poilible it might 
be (b, yet ftill we muft recur to fome 
Fiffl Mover, fome Primary ^gent^ 
who was able to fet that principal 
Mover into Motion : and then the 
cafe amounts to much the fame, and 
the Argument hath the fame force^ 
whether we attribute the Motion of 
one, or all the feveral Globes to 
the Power of GOD. For in our 
Solar Syfteme, for inftance, if it 



(b) This was Cartes* s Notion, and of other* 
long before him. 

(c) This was Kefler^s Scheme. 

Aiottld 
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fliould be thought that the Six Pri- 
mary Planets revblving round thd 
Sun, received their motion from hij 
Revolution round his own Axis j yefi 
let m think (as Plato argues) (d) hoit) 
it is pojjibk for fo prodigious a Mafi 
to be carried round for fo long a time^ 
by any natural caufe 7 For which rea^ 
fon (faith he) / affert God to be thi 
Catffey and that it is impoffible ii 
Jhouldbe otherwife. Thus Plato: whole} 
Argument is undoubtedly good^ 
fince, as Arijiotle argues (e)y EH)er^ 
thing that is moved, mufi of neceffit^ 
be moved by fonie other things ana 
that thing mufi be moved by fom6^ 
thing that is moved either by another ^ 
or not by another thing. If it be mO* 
ved by that which is moved by ano'^ 
iher, we mufi of necejfity (faith he) 
come to fome Prime Mover, that it 
not moved by another. For it is iin' 

id) Plato in Epinom. 

(e) Ariftot. ?hyfi(. L. 8; c. ^ 

F % pofJtbU 
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pojjihle that what movethj and is mo- 
ved by another y Jhall proceed in infi- 
nitum. 

And now therefore, if in our So- 
lar Syfteme, we fliould imagine the 
iMoon to be wheeled about our 
Earth, by the Motion and Vedorial 
Power of the Earth ,• and the Moons 
about Saturn and Jupiter by the Mo- 
tion and Vedorial Power of thofe 
Planets 5 and all the Primary Planets 
to be turned round about the Sun by 
the Power of the Sun, yet at laft we 
muft find out a Mover of the Sun 
ii iclf, and thofe other Primaries : a 
Caufe of (ufficient Power to wheel 
about thofe prodigious Mafles, of 
fuch vaft Bulks, as have before been 
affigned to them, and which, be- 
lides their own Weight, are, accor- 
ding to the former Hypothefes, clog- 
ged and encumbered with the Fis 
Inertia of all thofe Planets whether 
Primary or Secondary^, or both, 

* whicE 
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which they drive round. And if 
this was the cafe, what Power can 
be found (ufficient for this Work, but 
that of the fame infinite Hand that 
at firil gave them Being! 

And fo for all the reft of the 
Moving Bodies of the Univerfe, fucb 
as Comets, the New Stars before fpo- 
ken of (f)y and the flow Motion of 
the Firmament, or Fixt Stars in 
2. J920 (g) Years. This latter I fhall 
fay no more of, becaufe it may not 
ari(e from any motion of the Firma- 
ment it felf, but from feme other 
caufe (h). But for Comets what 

Power 

(f) Book II. ch. 3. 

(g) Ptolemy made this Motion to be one de- 
gree in 100 years. But others fince make it to 
be more. Mr. Street^ in his Caroline Tables j 
makes it i gr. 20': Hevelius i gr. 24. 45". 50"': 
but Mr. Flamfteed agrees RiccioU^s numbers to 

,come neareft the truth, viz*, i gr. 23'. 20'. in 
100 years, or 50' in a year. According to 
which rate the Motion (called the Platonicji 
jear) is acconipliflied in 25920 years. 

(h) Sir Ifaac Newton demonftrates how this 

F 3 may 
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power but that of the Almighty could 
give them fijch prodigious Projefti- 
ons, as tjieir Traje^ories or Orbs are 
found to have? Orbs that run into 
fuch amazingly long EUipfes as ap*- 
proach to Parabola\ that 'tis won- 
derful how their Projeftive Force 
fhould carry them to fuch immenf^ 
piftances, and their Gravity at the 
fame time bring them back and in- 
comparably retain them in their 
Qrb^. 

Akd fo for the New Stars, which 
I have faid are fp many Signals of 
J^Ianetary Syftemes difperfed here and 
^here all over the Univerfe, they are 
^11 of them fo many manifeflations 
^nd demonftrations of an infinite Be- 
ing that hath imparted motion unto 
the(n ; and they are a (ign alfo that 



i^ 



^ay jirife from the Spheroidal Figqre of the 
Earth, Princip. L. 3. Prop. 21. &: L. i. Prop. (55. 
(2orol. to. See the matter alfo more eafily demon- 
^fgtcd in Pr. Gre^or/s AJlron. 1-. j. Prop.<^4. 

-" there 
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there are other Globes befides the 
Sun and its Planets, which are mo- 
ving Bodies, even that all the jGlobe$ 
in the Univerfe are fiich, and con- 
fcquently fq mapy Proofs of an Al- 
tnighty firfi Mover, 

Thus the bare Motions of the 
^arch, and of the Heavens are (b 
many Arguments of a Divine Power 
therein concerned. But we fhall 
moreover find an infinitely Wife, 
a$ well as Almighty Power hereia 
tran{a<^ing, by what follows in the 
ne:ict Chapter. 
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I? 4 Chap. 



7 1 The Motions of the Book IV. 

J . — . «_ 

Chap. II. 

The great Regularity of the 
Motions of every Qloh. 

HAVING in the preceding 
Chapter (hewn that the gi- 
ving Motion to fuch immenfe, life- 
lefs Globes, is the work of God, we 
fliall find much greater demonftra- 
tion thereof, if we confider that 
thofe Motions are not at random, 
in inconvenient Lines and Orbs, but 
{iich, as fhew wife Defign and Coun- 
fel. I (hall here fpecifie but two 
Examples, becaufe I {hall have oc- 
cafion to fay more of this matter 
hereafter. One is , That all the 
Planets fliould (when their Motions 
were impreft upon them) have their 
DireAion^ pr Tendencies given, not 
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in Lines tending from the Center to 
the Circumference, or very Oblique- 
ly, but Perpendicular to the Radii, 
The other is, That the Motions 
and Orbits of the Planets fhould not 
interfere with one another, but tend 
one and the fame way, from Weft 
to Eaft, and lie in Planes but little 
inclined to one another, or when 
inclined, that it fhould be very be- 
neficially fo, as I {liall hereafter 
(hew. Thefe and many other In- 
ftances, and in a word, that every 
Planet (hould have as many, and va- 
rious Motions, and thofe as regular, 
and well contrived and ordered, as 
the World and its Inhabitants have 
occafion for, what could all this be 
but the Work of a wife and kind, a$ 
well as omnipotent CREATOR, 
and ORDER ER of the World's Af- 
fairs? A Work which is as plain a 
Signal of GOD, as that of a Clock, 
0t other Machine is of Man. Thus 

Tullfs 



74 Motions of the Book IV, 

Tully's Sto'tck (a) argues our prefent 
cafe from the Shepherd at ABiumy 
when from the top of an Hill, he 
happened firfl to fee a Ship failing 
in the Sea, he was for a while in 
great amazement, and furprize, to fee 
fiich a moving inanimate Body, and 
could not imagine of what a Nature 
it was poflible it fhould be, until he 
perceived, by fbme tokens, that it 
was made and managed by Man. 
Soy faith he, the Phtlofophers ought 
to have doney if haply they had any 
doubts at the firji view of the World; 
afterwards when they fhould behold 
fts determined and equal Motions , an4 
(ill things managed by efiabltfhed or^ 
derSy and with immutable conftancy-y 
they ought then to underftand that 
there is not only feme Inhabtter in this 
heavenly y this divine Houfe, but alfo 
fome Ruler and Moderator y and in a 

{a) De Nat; JDeor. Lz. 9.35. 

rnannsK 
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manner y ArchtteB offo great a Worky 
fo noble a Performance. This Coq- 
clufion is (b nacaral, fo cogent, chat 
any th jng but flupid prejudiced Block- 
heads (as thole Philolbphers were) 
would have naturally and eafily made 
it. Buty noWy faith the Stoick (b)^ 
they feem to me not fo much as to 
h^ve any fufptcton of th^ wonderfuh 
nefs of ^he things of the Heavens oif 
the Earth. And great reafon the 
Stoick had for his furmife. For fo 
roanifeft a Demonftration of a Deity, 
are the Motions of the Heavens and 
parth, that if Men do not fee them, 
it is a fign of great Stupidity j and it 
they will qot fee, and be convinced 
by them, it is as plain a fign of their 
Prejudice and Perverfenefs, as will 
farther appear by confidering what 
an incomparable provifioo is made 
for the World's good, by the partis 
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cular Motions which are given to 
the Earth and Heavens, namely the 
Diurnal and Periodical Motions. 

Chap. III. 

Of the Diurnal Motion of 
all the fever al Globes. 

As to the Diurnal Motion^ there 
is great probabiUty that our 
Earth, and all the Heavenly Bodies 
have a Rotation round their feveral 
Axesj not all performed indeed in 
the fame fpace, or length of time, 
but fome in longer, Tome in (hotter, 
times,- each time making what wc 
call a Da'^ in thofe feveral Globes, 
equivalent, although not equal, to 
the circumvolution of our Earth in 
£4 hours. 
This diuraal Rotation is viiible in 

many 
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many of the Heavenly Globes, and 
highly probable in our own. In the 
Sf4n it is very manifeft from the equa- 
ble Motion of its Spots, which fome- 
times appear in its Difk, and have 
been obferved formerly by Galildeo(a)^ 
Schemer (b)y Tarde (cj^ Malapertius^ 



(a) Galilaus teirs in the third Dialogue of his 
Syftem. Mund. that he was the firft that difco- 
vered Sfots on the Suuy in the year i5io, which 
he (hewed the next year to divers great perfons 
in Rome. That Schemer fent him two Letters by 
Velferus under the feigned name of AfeUeSy to 
defire his opinion of them, that he concluded 
them to be alterable, contrary to the received 
Opinion then, of the Heavens inalter ability ^ that 
they were contiguous to the Sun, and that their 
path over the Sun, fometimes in a Curve, fome- 
times a flrait line, argued the annual Motion of 
the Earth about the Sun, and not of the Sun a- 
bout the Earth ; with more to the fame purpofe, 
which may be feen in the fagacious Author in his 
firft and third Dialogues. 

(b) Vid. Scheine/s Rofa Urfina. 

(c) Vid. Tarde^s Aflra Borbonia, who took*em 
to be fmall Stars interpofing themfelves between 
the Sun and us. Of the fame opinion alfo was 
MalapertittSy who gave them the name of Sydera. 
Auflriaca. 

Hevelius 
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Hevelius (d) arid our Countryman 
Mr. Gafcoigne and Mr. Crabtr'te (e) j 
and fince them by Mr. Boyle, Dr. 
Hookj Dr. Halley, Mr. Flamfteed and 
others in Englandy and by Meffieur^ 
CaJJin'ty Pkart, and others abroad (f) ,♦ 
and of late by my (elf and others 
too. Thefe Spots have manifeftly 
a Motion, and the fame Motion tooj 
as that of a Globe moving round 

(d) See Hevelsus^s opinion of them at. large in 
his Selemgrafhyy ch. y. and in the Appendix. 

(e) In their Letters (now in my hands) there 
is an ingenious Controverfy betweeti thofe twd 

treat Men^ Mr. Gafcoigne, the Inventor of the 
iicrometer, and Mr. Crabtrie, concerning the 
Solar Spots that appeared about the year 1540. 
which Mr. Gafcoigne imagined to be great num- 
bers of fmall Planets revolving round the Sun, at 
a fmall diftance from him. Mr. Crakrie^s anfwef* 
and opinion may be feen in his Letter which is 
publiihed with my own obfervations about the 
Solar Spots from 1703 to 17 li in the Philof 
Tr/wy/N^. 330. 

(f) The Obfervations of thofe great Mert 
(which are difperfed about in Ph. Tranf) may be 
feen at one view in Mr, Lowt Imp's Abridgmentj 
Vol.1, p. »74* 

upoii 
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upon its Poles : for we may perceive 
them to be perpetually fhifting their 
places from the Eaftera to the Weft- 
ern Limb of the Sun j and in thus 
doing, their daily Stages and M.o* 
tion exa(5tly correlpond to the Mo- 
tion of a Globe j that is, thole Sta- 
ges are fhorter, and the Motion of 
the Spots feemingly flower towards 
the Sun's Limb, but near the Cen* 
ter of the Dilk, larger and fwifter j 
and all in exad: proportion to a dou- 
ble Line of Sines, or a Line of Sines 
on each Semidiameter of the Difk. 

And farther yet, the(e Solai? 
Spots, as they manifeflly demod'* 
flrate the Sun to be a moving Globe^ 
turning round once in fomewhat a- 
bove 2 y days, fo they manifeft them* 
(elves to be fbmething adhering uu'* 
to, or nigh the Sun's globous body, 
by means of the dififerent appearance 
they have in the different parts and 
poGtions of the Sun : as in the mid- 
dle 
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die of the Dilk, if they are round, 
towards the Limb they become more 
and more oval or long, jufl as fuch 
a like Spot on a common Globe 
would appear when it is turned fo as 
to be viewed by us fideways or going 
out of fight. 

And laftly, another thing ob- 
fervablc in and from thefe Spots is, 
that they defcribe various Paths or 
Lines over the Sun, fometimes ftrait, 
fbmetimesv curved towards one Pole 
of the Sun, fometimes towards the 
other, exactly correfponding to the 
different Pofitions of the Earth in re- 
fpe<5b of the Sun, throughout all parts 
of the year. 

Thus in that vaft Mafs, the Sun, 
we have manifeftly fiich a diurnal 
Motion as I (pake of, or Circumvo- 
lution round its Axis ; a Motion 
condant and regular, and doubtlefs 
of as great ufe to fome office or other, 
in fome part or other of the Univerfe, 

as 
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jas the Motions of the Earth, are to 
the lohabitaots thereof: and a Moti- 
on therefore this is, dembhftrating 
the coiicurretite of the Almighty. 

NeitiIer is it i}^Q Sun alone that 
iind^rgoes a diurnal rotation , but 
tnoft, if not all the Erraticks about 
him. Saturn indeed is at Co grekt a 
diftance froni us^ that we h^ve not 
beeii able to perceive whether or no 
he hath fuch a rotation ^ biit as the 
other Planeti hate it^ and there H 
full as mflch occalion for it in Saturn 
as iti them^ fo thete is no great doubt 
to b^ tnade^ but that he hath fuch a 
like Diurtiial Motion, actottimodated 
as well to his ftatej as it is iii th^ 
Earth and the reft of the Planets. 

So Jupiter is difcbvered to hav6 
iiianifellly a Motion rotind upon iti 
Axis from E aft to Weft, in the /pace 

of 9 h. 56', as Monf. CaJJini (g) by 

— ^ — .^ — ^ — ^ — . — ^ — . — ; — _, ■ ■ . * 

(g) See his Obfervatibns in the Memirs de Hi-, 
ihm. (Sr it Phyji^ue for ^^. i6$%. 

G many 
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many repeated Obfervations in the 
year i6df, and other following 
years, firft found, from the Spots ob- 
fervable on it,- of which there arc 
two kinds, which I my felf have of- 
ten feen as well as others before me, 
a fhort account of which (although 
it be a DigrefHon) may not be unac- 
ceptable to many Readers. One 
kind of tho(e Jovial SpotSy is only the 
Shado\lr caft upon the Planet by the 
Satellites intercepting the Light of the 
Sun, Ht'hcn they are interpofed be- 
tween the Sun and Jupiter: the o* 
ther are (uch as are really in the bo* 
dy of that Planet, after the manner 
of thofe we fee in the Moon, but not 
permanent as they are. And by 
the motion of thefe latter Spots it is 
manifeft, not only that Jupiter re- 
volves round in the time mentioned, 
but that it is a moving Globe alfo, 
by reafon (as was ifaid of the Sun) 
thofe Spots move fwifter,- and in lar- 
ger 
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ger Stages towards the middle, than 
towards the Limb of Jupiter's Difk. 
Alfb fuch Spots as are round, about 
the middle, appear long or oval to* 
wards the Limb, or edge of the Diflc { 
as was before obferved of the Sun'l 
Spots. 

A s to Mari and FenuSy they atd 
both difcovered to have Spots, 01* 
Parts lighter and darker, as well at 
Jupiter^ and to have a motion alfb 
as he hath. Of thofe Spots in Mars^ 
Dr. Hook had divers views in the 
year 1665, which he hath given iis 
Figures of (h): and from thencit 
concluded that Planet had a M(H 
tion, although he could not deter- 
mine in what time it Was performeo. 
But M. Huygem cxprefly faith (i) it 
is performed in the (pace of z^h* 
40'. But for the motion of Venui^ 

Monf. CaJJim could perceive the 

■ < 

(h) See PbiloC TranC N". il, i-f 

G % Spott 
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Spots to change their place, and 
that the Plaoet had a Motion, al- 
though he could not make out what 
it was (k). 

Thus are the Primary Planets 
difcovered to have a Diurnal Rota- 
tion, or fbmewhat very like it at leaft, 
all except Saturn, as I faid, and Mer- 
cury, and our own Globe. And as 
to thcfc we have very little, or no 
reafon to imagine but that they 
move as well as the reft ; only we 
cannot perceive it in Mercury y by 
rea(bn of its proximity to the Sun, 
and that its Elongations are never Co 
great, nor Co long, as to enable us 
to have any good and iulSicient Views 
of him with our Telefcopes. 

A N D as for our own Globe, it is 
very vifible that either that moves 
round in 24 hours, or that the Sun 

(k) Mr. Caffini's Obfervations difperfed in the 
Phil. Tranf. may be feen at one view in Mr. Z.010- 
thorfs Abridg. Vol. i. p. 383, & 425. 

and 



Chap. 3 . of the Planets. 8 y 

and all the Heavens move round it 
in the fame time. And which of 
thefe two is the mod agreeable to the 
ofbal courfe and methods of Nature, 
which performs all its works in the 
moft compendious, facile way, let e- 
very one judge. And is it not far 
the moft compendious, ready, and 
eafy way that the Terraqueous 
Globe fhould wheel about in 24 hours, 
than that (o many vaft Bodies of the 
Heavens fhould be turned about it 
in that time ? 1$ it not as poifible, 
yea as probable, that our leffer Globe 
fhould be fo turned about, as thofe 
more maffy Globes of the Suriy Sor 
tunty and Jupiter are about their Ax- 
es ? But I fhall not enter into a de« 
tail of the Arguments for the Earth's 
Motion, and the Objedtions made 
againft it, becaufe I have done it ia 
tne Preliminary Difcourfe. 

Thus having taken a profpe^ 
pf thp Diurnal Motions of the great 

G 3 Globes 
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Globes of the Univerfe, that fall beft 
under the cognizance of our Inftru- 
ments, and found that many, and 
probably all of thenn have a Rota- 
tion round in a determinate time ; if 
to this we add the. Convenience and 
prodigious U/e of this Motion to the 
feveral refpedive Globes, we (hall 
find that an infinitely fFi/e and 
KinJy as well as Omnipotent Being 
was the Orderer thereof. For were 
thofe Globes always to ftand ftill, e- 
fpeciajly the Erraticks, that owe their 
Light and Heat to the Sun, in thi^ 
caie, one half of them would be da- 
2^elled and parched with everlafting 
Day, whilft the other would be in- 
volved in everlafting Night and Dark- 
neis. And what the condquences 
would be, we may beft judge from 
what would befall our own Globe, 
without the kindly Alternations of 
pay and Night: and that is, that it, 
at leaft ^^ great part of it, would 

fcarc? 
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fcarce be habitable, it would neither 
agree to the ftate of M^i3> or aqy 
other Animals j nor to that of Ve- 
getables, or indeed any other Crea- 
ture. For one half of the Globe 
would be burning up, at lead too 
much drying, and exhaufled with 
the Beams of the Sun, whilft the o- 
ther would be immerged in, and 
deadened with too long Night. And 
in fuch a cafe, how could the greac 
Works of Nature, (0 fcryiceable to 
the World , be performed ? How. 
for inilance could the Vapours be 
raifed to fiipply the Earth with cool- 
ing Clouds and fertile Showers ? How, 
could the Winds be excited to fan the 
Atmosphere with their pleafant and 
healthful Gales } How could the 
Tides be produced, which by their 
conflant agitations keep the Watery 
fweet and clean, and prevent their 
poyfoning the World? 

q 4 Akd 
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And as the Courfe and Fundi- 
ons of Nature, would be thus atfed- 
ed, fo would the State of the Crea- 
i:ures be no lefs. For how could 
thofe of the Vegetable Kingdom be 
ianiniated and excited by the kindly 
Heat of the Day, and then agaicf 
tempered and invigorated by the no 
lefs kindly Dews, and Influences of 
the Night ? How could Men and all 
other Aqimals difpatch their BuHnefs, 
gather their Food, and perform all 
the yarious labours and offices of the 
t),ay, and then recruit and repofe 
themfelvcs with reft, fleep, and duq 
l^erfpiration, and whatever elfe may 
be owing to the falutiferous Influen- 
ces of the Night,^ and abfence of the 
Sun ? 

These and ten thoufand as great 
Inconveniencies as thefe, would be 
the certain Events of the want of this 
Diurnal Motion of our Globe. And 
as the reft of the Globes have their 

Shares 
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Shares ia the like Motion, fo we 
may very reafonably imagine that it 
is no iefs ufeful and beneficial to them 
than it is to us, and that the Incon- 
veniences of the want of it would be 
as great. 
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C^AP. IV. 

Of the Annual or Periodical 
Motion of the Vrimary 
Planets* 

BESIDES the Motion treated 
of in the preceding Chapter, 
there is another, which is as clear 
a Manifeflation of the great CREA- 
TOR as that, namely the Penod't- 
cat or Annual, which is vifible in 
fome of the great Globes, and pro- 
bable in many others. Among the 
Fixt Stars it is highly probable fome. 

thing 

4 
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thing of this Nature is ; as appear^ 
from thofe New Stars which I have 
before taken notice of, which, as 

1 have faid, fometimes become vifi- 
ble to us, in one Part of their Or? 
bits , and again difappear in other 
Parts of them. But thefe Syftemes 
being out of the Reach of our beft 
plalTls, I (hall pa(s them by, e(pe- 
cially becaufe in our own Solar Sy- 
ftemc we have abundantly enough to 
entertain us in this Demonflratioq of 
GOD. 

For it is very vifible, without 
the help of the Telefcope, that eve- 
ry Planet of the Solar Syjieme hath 
this Period'fck Motion 1 am /peaking of. 
For it is manifeft that either the Sun, 
and the Planets move about the 
Earth, the one in the fpace of a yeiar, 
and the refl in other times ; or th^t 
the Earth and the other Planets move 
about the Sun in fuch times. But let 
ps (as I have all along done) fuppofe 

the 
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the latter, that the Sun is fixt in the 
Center, without any other but it$ 
Diurnal Rotation in 15 7 days : in 
this cafe we fliall have the (everai 
Primary Planets revolving round the 
Sun in an excellent and due order, 
by the exa<5keft |l.ules of (iich a noble 
StruiSture, fuch an admirable Oecor 
nomy, and that is in Ttmes (as I (aid) 
in fquare proportion to th^ Cubes of 
their Qiftanc^s. So that we fee Mer^ 
cury to perform its Pepod in near 
88 Days: P^enus (the next in order 
to the Sun) its Period in fbmer 
what above 224 Days : then the 
Earth with its Companion the Moof^ 
in 365 ^ Days : then Mars in about 
($87 Days : next him Jupiter in a- 
bout 4333 Days : and laftly Saturn 
in ibmewhat above 10759 Days. 

To this fb ftria an order of the 
Periods of thofe Planets, we may add 
the coniideration of the different 
Paths of their Periodical and Diurr 
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nal Motion: that they lie not in a 
very different Plane, as quite acrofs, 
or the like; nor'exa(5kIy in the fame 
Plane, but a little crofting one ano- 
ther ; the Diurnal Courfe lying in, 
or parallel to the Equator ; but the 
other in the broad path of the Zo- 
diack at an inclination of 23 4 De- 
crees. 

A N D a glorious Contrivance this 
is for the Good of our Globe, and 
doubtle(s no le(s for all the red that 
fympathize in the like Motion. For 
was the Earth's Periodick Motion to 
be always in the fame Plane with 
that of the Diurnal, we might indeed 
be fometimes nearer to, and (bme- 
times farther from the Sunj but 
at the fame time mi(s of thofe kind- 
ly increafes of Day and Night, to- 
gether with fuch ufeful directions of 
the Sun-beams, which the advances 
of the Earth to one or other of the 

Poles 
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Poles caufe (a) : which two thiogs 
are the real Cauies of our Seafons of 

Summer 
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(a) There are two Caufes of the great difFe^ 
rence between the Winter and Summer, Heac 
and Cold. One is the fhorter or longer contino* 
ance of the Sun above the Horizon : in Summer 
long, which increafeth the Heat, as much as ic 
lengthens the Day : in Winter (hort, which di- 
miniihes the Heat, as it Ihortens the Day ; and 
augments the Cold, as it lengthens the Night. 
The other Caufe is the Oblique or Perpendicular 
Direftion of the Sun's Rays, the Oblique being 
weaker than the Perpendicular ,* as is evident from 
GiUilao^s Experiment, in his Syfiema Mundi Di- 
al. I. by holding a Paper turned up at right An* 
gles, or a Book half open ; over againft an illu- 
minated white Wall ; where it may be obferved 
that the Side oppofite to the Wall, which the 
Rays flrike perpendicularly, is far more light and 
white than the other Side, on which the Rays 
fall obliquely. The fame it is in the Incidence 
of the Sun's Rays on any Plane, namely the 
Rays are fo much ftronger, and the Plane the 
more warmed and enlightened, as the Rays are 
more or lefs Perpendicular ; and that on two Ac- 
counts. I. Becaufe the Perpendicular Rays Arike 
with greater force than the Oblique. As in 
Fig. 4. the Rays RR ftrike the Plane AP more 
forcibly than the Plane B. The Aftion or 
Force of which Percuflion is (like that of all o-' 
ther Impulfcs) as the Sine of the Angle of Inei^ 

dence. 
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Summer and Winter, Spring and Aii- 
tumn, and not our being nearer un- 
to, 

dence. So the Force of the Rays A /i upon the 
Oblique Plane 05, is as the Sine only otROM, 
whereas their Force upon AP is as the whole 
Sine of po Degrees, or Angle ROP. a. Ano- 
ther Reafon is. That a greater h^umber^ or 
Quantity of Rays, fall within the Compafs oi: 
Area of any Plane, in a Perpendicular, than Ob^ 
lique Diredion. This will be manifeft from the 
bare Infpedion of Pig. 4. Where it may be ob- 
ferved that all the Rays between R R and O p 
fall on the Plane A P; but only about one half 
bf them would fall upon an Oblique Plane of 
the fame length, if it was Ot: or (which is the 
fame thing) near as many Rays would fall ofT 
Otfy turned up to Ohy as fall upon it. Alfo it 
may be obferved farther, that as the Line OB is 
longer than Op (o are the Spaces between the 
Rays larger in JB; than p ; and confcquently 
fewer Rays fall on fi for its length, than oti 
Op for its length, or the Rays are denfer, or 
more compad in Op than B. And when they 
are fo, they are fo much the ftronger, as is evi- 
dent from the colle&ing and coiidenfing the Sun's 
Rays by a Burning-glafs. 

What the particular Power of the Sun^s Rays 

is in all DireAions, Quantities, and Impuifes, 

falls under Mathematical Calculation; but I need 

^*hot trouble the Reader with it, but jQiall refer td 

the ingenious Dn IVolfius {" Mathematical Pro- 

km 
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to, or farther from the Sun. For 
thofe Benefits (we at leaft that inha- 
bit towards the Northern Pole) havei 
at the contrary Seafon, when we have 
rtioft need of them, viz. the Sun's 
Proximity, in Winter j its greater 
diftance from tis in Slimmer ; as is 
manifeft from the Increment of its 
apparent Diameter in Winter to 31'^ 
47", and the Decrement thereof in 
Summer to 31'. 40". f^.J 

And 



fcffor of Hail) his Element a Aeronietria. And as 
for the proportional Degree of the Sun's Heat 
in all Latitudes 5 and its Altitudes » our moil 
acute Savilian ProfefTor, Dr. HaHeyy hach givetl 
us a neat and clear method for computing it in 
Philof. Tranfdi. N^ aoj . 

(t) Monfieur de la Hire in his Taiul. Afiron. 
makes the Sun's Semidiameters to be Dec 30. 
i6' 22" and Jun. 30. 15' 49'. But Mr. Flamfteed 
in his Lunar Tables added to Mr. Horrox's Pofi^ 
humous Works makes the greateft to be i5' 23', 
the leaft 15.50''. and the French Academifts i6\ 
23". and t$\ $o\ V. Recueil d' Obferv. Les Ele- 
mens £ Afiron. p. 22. 

Beiides the Alteration of the Sun's apparenA|^ 
Diameter, its fwifcer Motion in Winter abo^c^^ 

the 
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And now for a Concldfion 6f 

t 

this Chapter concerning tbe.l'^rio- 
dick Motions of the Primary Planets; 
we may take up the Argument of //«- 
go de S, yiBore (cj; Irhd jcoinnianei- 
eth the Sun to defcend through tht 
Winter Signs 7 And who again taufeth 
him to afcend through the Suinntef 
Signs ? Who leads him froni Eafl t6 
Weji? And who again brings him 
hackfrorh the WiifitoEafi? All the fi. 
things are very ivonderfuly biit to God 
alone pojjible. 

■ ' m \ I r - • . 

the Sblfti^e by aboiit a i^xh part, is an Argu- 
ment of its being then nearer the Earth. l?'rom 
whence it comes to pafs that from the Af emal t6' 
the Autumnal iEtjuitibx, there ate About Z Payi^ 
more, than from the Autiimnal to the Vernal.' 

(c) Quis folem per hyternd Hefcehaerff figka fra- 
tifit i Quis rurjum fer afiiva Jiffia dfiendere fi" 
tit? Quis eum ab Oriente in Occidentem ducit? 
Quis iterum ab Occidente in Orientem revehit? Hoc 
cunBa funt mirabilia, fedfoli Deo fojjibilia. Didaf^ 

cal. L.y. C.8. 
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Of the Periodical Motion of 
the Secondary "Planets. 
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A V i N G confidered the Pe- 

riods of the Primary Pla* 

netSy let us next cail our Eye upoii 
thofe of thdr Secondaries, And a^ 
mong thefe we (hall find the fame 
compleat order and harmony as a- 
mong the laft. Thus Saturn's fiv6 
Moons, and Jupiter's four, and our 
own about the Earthy have each o^ 
them their determinate times, fome 
longer ) ibme (horter intervals of 
time, in the (ame due Proportion, as 
J ipake of among the Primaries. 

Besides which, there is anothet 
thing very conflderable in this Perio* 
4ical Motion of thofa Secondary 

H Planets^ 
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Planetsy and that is, that it is mjxe 
with a kih(! cf Kochkms^ixt&i^ to- 
#ard^s one or other Pole of the Pri- 
mary Planet ; by which liieans every 
Safellitey by geatte Degrees, makes 
its vifits towards each Pole of its 
Pr'tmarj, Thi* is Well kfabwti a- 
moog the Grcu^Jovia/s for inftance, 
that they all have a lloW and gra- 
dual jpfogrefs, firft towards oney 
ihen back again towards the other 
Pole of Jupiter : and thatt each Sd-^ 
f&lUte h^th its Declination greater 
alid greater, according as it is far- 
ther or farther from Juprter't Bo- 
dy. Accordingly the Declinatiooi 
df each Circutfijovial y affigned by 
the diligent and fagaciotis CaJJim (d)y 
after twelve years obfervations, are 
thefey Th>e greateft Declination of 



(d) Us Hjpotb. if Us Taiks iaSatel. ie Ju* 

W*r* S- 4* in the Fr^d) A^cmift's large Coli* 

the 
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the Ftrft, or Neiirefi, exceeds not i 
third part of Jupiter's Semidiatneter t 
that of the Second^ furpalTeth but a 
little of a <}uarter of its Diameter i 
that of the Th'&d a little exceeds 
three quarters of the Diattii^ter : and 
that of the Fourth ^ or Outermofi 
goes beyond Jupiter's Poles by 4 
third part of the Setnidiameter. All 
which mutations^ he faith ^ are per^ 
JFormed in the {j)ace of li yeari* 
Thus the famoiis Caffini. But 1 hatil 
my Iclf cbferired a greater vagatibti 
in the Third S^atellfte] that it ad* 
vanced near to^ if not even with the 
very Limb or Pole o{ Juphey^ and 
that its Stay in Jupiter^ Shado% ot 
the Duration of its Cclipfe at that 
time, was leis than vi commphly aP^ 
figned unto it, as it is reaibnable 
to imagine it fhould be^ becatife 
the Satellite had only the otitfide of 
the Cone of Jupiter's Shadow^ .Jltid 

H 2 toniih 



6o The Satell'tte Latitudes. Book iV« 



mt 



confequently a IcfTer part thereof to 
pais thorough at that time. 

As to' the end and u(e of this (b 
obfervabtc a tendency in the Secon- 
daries towards each Pole of their 
Primaries, we may guefs at it from 
\^hat hath been (aid of the like ten- 
dency of the Primaries towards the 
Sun^ on which our Seafbns do depend: 
So thofe Secondaries moving in like 
manner to each Pole^ efFe(% fbme of 
the grand Works of the divine Provi- 
dence from Pole to Pole, illuminate 
all parts of their rcfpe(5tive Globes^ 
contract the length of their Nights 
(as fhall be fhewn in proper place,) 
move their Waters, and excite thjeir 
'i'ides, and perform other fuch great 
Works of Nature, as with good rea- 
son. We attribute to the influx of our 
Moon here in our own Globe. 

And can fuch well contrived j 
fuch ufeful Motions, that the World 
could not fubf^ft without, that Na« 

ture 
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ture conld not do its grand Works 
without, can thele be other, than the 
Fmf of an infinitely indulgent ^ as well 
as zv'tfe CREATOR! Could this 
confbnancy be (b univerfal, amojig 
all the Globes that fall within our 
View ? Could their Periods, and Di- 
ftances, be in the fame due propor-^ 
tion all the Univerffc over, their 
Motions all fb alike, had they not 
had the fame Contriver and Maker / 
But I fhall clofe this Argument with 
the Reflexion of the mod ingeni- 
ous Mr. Molyneux (b)^ who (peaking 
of the fefquiplicate proportion of 
both the Prirnary and Secondary 
Planets, thus concludes. And fron^ 
hence may we jujily fall into the deep- 
efi admiration^ that one and the fame 
Law of Motion fhould be obferved in 
Bodies fo vafily diflant from each O" 
ther, and which feem to have no de^ 
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pendence or correffondence with each 
'other. This doth mofl evidently de^ 
monjlrate that they were all at fir ft 
put into Motion by one and the fame 
tiDerring Hand , even the infinite, 
tower and Wifclom of God, who 
hath fixed this Order among them ally 
and hath efiablifioed a Law which, 
they cannot tranfgrefs. Chance or 
dull Matter could never produce fuch 
an Harmonious Regularity in the Mo- 
tion of Bodies fo Vafily diftant : thit 
plainly Jhews a Dejign and Intention 
in the firft Mover, And with fuh-^ 
miffion tp the Reverend and Learn- 
ed J^ivinesy I am apt to think that, 
one Argument drawn frorn the Order , 
Beauty and Defign of things, is more 
forcible againfl Athei/m, than multi- 
tudes of Notional Proofs, Sec. Thiis 
Mr. Molyneux. But we fliall find 
farther Evidences of this Supreme 
Management io thefc matters ' from 
yhat follows in the next Chapter. 

Chap. 
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Chap. VI. 

The Confflancy and Regular 
rity of all the Motions of 
the Earth an4 Heavens. 

TH AT the Earth and Heavem 
move at all, but efpecially 
that they have fuch particular and 
beneficial Motions, appears^ from 
the preceding Chapters to be the 
Work of QoA, And the Concuyr 
rence of the fao^e infinite Hand is 
a$ manifeft in the Perpetuity, Gon- 
ftancy, and l^egularity of thole Mo- 
tions. For without this Almighty 
Guide and Manager y how is it po^ 
(ible that all thofe vaft and unwiel-- 
dy MaiTes (hould continue their be- 
neficial Motions throughout all A- 
ges ? fhould perform their ufeful Sta- 

H 4 ges 
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ges without any the leaft intermiA 
iion, interruption or diibrder that 
we know of .5 What Motion, what 
Contrivance, what piece of Clock- 
work was there ever pnder the whole 
Heavens, that ever came up to fucH 
a perfection, and that had not fome 
Stops or fbme Deviations, and ma- 
ny Imperfedions ? But yet none 
was ever fb ftupid as to conclude 
inch a Machine (though never fp 
imperfed) was made by any other 
than fome Rational Being, fbme 
Artift that had Skill enough for 
fuch a Work. As he in Cicero (a) 
argues from his Friend Pojidomus's 
piece of Watch-work, that fhewed 
the Motions of the Sun, Moon and 
£ve Erraticks ; that if it had been 
carried among the Scythtam or Bri' 
tains J ^is in tlla barbarie dubitety quin 
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ea Sph<era fttperfeBa Ratione? with 
more to the fame purpofe: no maa 
even in that State of Barbarity would 
make any doubt, whether it was the 
workmanfhip of Rcafbn or no (b). 
And is there lefs Reafbn to imagine 
thofe Motions I have been treating 
of to be other than the work of God, 
which are infinitely more conftant 
and regular than thofe of Man! Or 
to ufe the lafl mentioned Stoick's Ar- 
gument, can it be thought that Ar- 
chimedes was able to do more in imi" 
fating the Motions of the Heavens 
(in his Sphere) than Nature in effeB-^ 
ing them 7 

And now to refle<5t upon the 
whole, and fb conclude what hath 
been faid concerning thejfe feveral 
Motions: We may ^11 along per- 
ceive in them fuch manifefl fignals 

(b) Sec the plaf c cited z% large in my Phyfico^ 
7jheolo^9 p. 2. * " ' ' 1 
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of a divine hand, that they all feem, 
as 'twere, to con(pire \n the demoQ* 
ilration of their infinite CREATOR. 
apd ORDERER. For hefides what 
in all probahiliey is in other 
parts of the Univerfe, we have a 
whole Syfteme of our own, manifeft- 
ly proclaiming the Workmanship 
of its Maker, For we have not 
thole vaft and unwieldy MalTes of 
the Sun, and its Planets, dropt here 
and there at random, and moving 
about the great Expart/um, in uncer- 
tain Paths, and at fortuitous Rate$ 
and Mealiires, but in the compleatr 
£^ manner, and according to the. 
ftriAeft Rules of Order and Har- 
mony ; (b as to anfwer the great 
Ends of their Creation, and the di- 
vine Providence j to difpatch the 
noble Offices of the (everal Globes ; 
to perform the great Works of Na- 
ture in them i to comfort and che- 
ri(h every thing refiding On them, 

by 
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tiy thofe ufeful chaoges of Day aQ4 
Night, and the feveral Sealbns o£ 
the Year. 

These things are (b evident to 

%he Reafon of all men, that Tuiiy 

inight well make his Stoick to alledge 

this as one of his principal argumenta 

for the proof of a Deity (cj j The 

fourth cau/e, faith he, and that even 

the chief, is the Equality of the Mo- 

tiofty and the Revolution of the Heu" 

pens } the DiJUn^ion, Utility , Beaw 

ty and Order of the Sun, Moony and 

all the Stars : the bare view alone of 

vjhich things is fufficient to demou'-^ 

fir ate them to be no works of Chance. 

j^s if any onejhould come into an houfe, 

the Gymnafiumy or Forum ,• when he 

Jhould fee the Order , Manner and 

Management of every things he could 

never fudge thefe thmgs to be done with" 
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out an Efficient^ but muft imagine 
there was fome Being prefixing over 
them, and whofe Orders they obeyed. 
So much more in fo great MottonSy 
Jiich FiciffitudeSy and the Orders of 
fo many and great things -y—^a Man 
cannot but conclude y that fuch great 
ABs of feature are governed by fome 
Mindy fome lateUigent Being. 

And fb again afterwards (Chap. 
11^ when, among other things, he 
baa been (peaking of the ' Motions 
of the Planets, he thus argues, / can- 
not poffibly under fiandy faith he, how 
all this Confiancy can be among the 
Stars I this fo great Agreement of 
times through all Eternity y among 
fitch various Courfes (how this can 
be) without fome Mind, Reafon and 
Counfel. And a little after this, 
fpeaking of the Fixt Stars, he faith. 
But the perennial y and perpetual 
Courfes of thofe Stars y together wijh 
their admirable and incredible Con- 
fiancy 






dliap. 6i of a GoJ, io5> 

fiancy declare a Divine Power and 
Mind to be in ihem, - And this he 
takeis CO be fb plain a ca(e, that ht 
that could not difcern it^ he thinks 
could difcern nothing. And theti 
he thus concludes. In the HeaveHi 
then, there is neither any Chance y Hot 
any Temerity, nor Error y or Vanhy: 
but on the contrary y there is all Or* 
dery Truth or RxaBnefSy Reafon and 
Conftancy» And fitch things as are 
toid of thefe are counterfeit y falfe^ 

and full of Error. He therefore 

that thinks the admirable coelefHalOr" 
der y and incredible Con/lancy , on 
which the Confervation and Good of 
all things dependsy to be void of a 
Mindy be htmfelf deferves to be ac- 
counted devoid of a Mind, Thus, 
with great Force and Reafon, Tullfs 
Stoick rightly infers the Prefence and 
Concurrence of a Divine Being, an4 
Power, fronn the Motions of the Hea- 
V€Qs: only not being aware whp 

that 
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that Being was, he ehbaeoufly ima- 
goes the Heavenly Bodies thcmleWes 
to have Divinity, and piits them 
therefore into the number of the 
Gods; which ErroOr is excellently re- 
feted by LaSantius in his Infiit. Di- 
im. L. z. c. I, &c; 
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OF T H E 

FIG U R E 

Of the fereral 

GLOBES of theUniverfe. 

Chap. I. 
The Qmfonaruy of all tii 
Globes intbelf Spherical 
Figure. 

IAVING in the preceding 
Book maaifeAed the ^«- 
tiom of the Earth and Hea- 
vens to be the Contrivance 
and Work of GOD, I fhall enquire 
ia 
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ia this, whether their Ftgure be of 
the fame kind, Wifely fbited to the 
Motions, and in a word to the whble 
State and Convenience of the feveral 
Globes, (o as to mahifeft it (elf tof 
be the Work of GOD ? - ^ 
1^ o w as to the Figure j it is 6b- 
fervable in the firft place, that therd 
Is a great Confent therein, among 
all the Globes that fall under our 
view, and that is that they are all 
Sphaerical, or nearly (b, namely 
Spheroidal (a). Thus all the Fixt 
Stars, fo far as we are able to behold 
them, either with our naked eye, or 
«iu: Glalfcs. Thus the Sun, and 
thus all its Planets, and thus the Se- 
condaries, or Moons accompanying 
Saturn, Jupiter y and our Earth* 
And although Venm, Mercury, and 
our Moon have Pbafesy and appear 
fbmetimes Falcated, fometimes Gib- 



(a) See Phj/Jko-thtoL Ea. cb*X: Note a 

bous 
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bous, and fbmetimes more or lefs 
round, and even Mars too, in its 
Quadratures, becomes Gibbole,- yet 
at fiich times as thefe Planets iliew 
their full Phafes, they are found to be 
fpherical, and only lofe this Figure 
by virtue of their pofition to the 
Sun, to whom they owe their Light. 
And this Sphericity, or Rotundity 
is manifeft in our Moorty yea and in 
yenus (b) too j in whofe greateft Fal- 
cations the dark part of their Globes 
may be perceived, exhibiting them- 



-*«^ 



(h) What I have here affirmed of the Secondof 
ry Light of Venus, I have been called to an ac- 
count for, by an ingenious Aftronomer of my 
Acquaintance. But I particularly remembetj 
that as I was viewing Venus fome Years ago, 
with a good 34 foot Glafs, when (he was iti her 
Perigee, and much horned^ that I could fee the 
darkened part of her Globe, as we do that of the 
Moon foon after her Change. And imagining that 
in the lad total Eclipfe of the Sun, the fame 
might be difcerned, I defired a very curious Ob- 
ferver that was with me, and looked through an 
excellent Glafs, to take notice of it, who affirm- 
ed that be faw it very plainly. 

I fclves 
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felves under the appearance of a 
dull, and rudy colour. 

And as this Spherical Figure 
holds in every of the Globes at a di- 
ftance from us, fo we may reafona- 
bly imagine our own Globe to be 
confbnant to the reil. But indeed 
we have great reafbn to conclude it 
to be (b from the Curvity of its Sha- 
dow in its Eclipfes of the Moon j 
from the difcovery of new Conftel- 
lations in the Heavens, as we change 
our Hemifphere, and make approach- 
es towards either Polej from the 
Surface of the Sea, which appears to 
be of this Figure, by our gradually 
difcerning far diftant Objed:s, Moun- 
tains, Towers, Sails of Ships, 6^c. 
the parts of which are more and more 
(een, as we approach nearer and 
nearer to them : with, other argu- 
ments to the fame purpofe, which I 
need not enumerate in a cafe now 
generally owned to be true. 

Chap. 



Ch. 1. Of the Htlls and Vales ^^c, iij 



Of !ft^C^i%'V3 C^«ft%3Ci 
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Chap. IL 

Of the Ineqtialities, or Hills 
and Vales olfervahle in the 
Earth and Moon, 

HAVING in the preceding 
Chapter demonftrated the fe- 
veral Globes of the Univerfe to be 
Spherical, it is not to be underftood 
that thefe Globes are ftridly fo, but 
an allowance is perhaps to be made 
for the difference between their M- 
cjuatorial and Polar Diameters, be- 
fore fpoken of: but efpecially for 
thofe little and inconfiderable EX7 
crefcences of the Hills, very raani- 
feftly difcernable in the Moon (cjj as 

well 

(c) Every one that hath viewed the Moon with 
but an ordinary Glafs, efpecially, when fte is 
not roundj may ea(ily perceive coniiderable Un- 

I z cvennefl'cs; 
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well as in our own Globe j which I 

call little and inconfiderable, efpe- 

/ cially 

^^^^ammm^^mt^ •^w^p^^sm^^mb^m^b* ^m^^t^^f^mm^m^^m^m^m^ ^"^l^^ia^mm^mi^mi^l^^ ^"•^A^^^^^mmm^a^m^/m^mmmm^^m^mtm^B^^^fn^i'^^^ ^■^^■■■A 

evennelVes ; that fome parts arc manifeftly higher 
and others lower. About the Quarters, divers 
bright golden Spots may be feeh in the ffiaded 
part, at fome diftance from the enlightened part ; 
and thefe may be perceived to grow larger and 
brighter, as the Ihady part turns more and more 
towards the Sun; till at laft you may fee all the 
intermediate Vallies between thofe Spots, and 
the other enlightened Parts. Alfo in divers parts 
of the Moon^ efpecially fuch as border on the 
fhadcd parr, there may be obfcrved to be certain 
Holes or Pits, black, dark, or Ihady, when the 
parts encompafling them are illuftrious and bright: 
And this darknefs, as if under fome Mountain, 
lies always on the fide next the Sun, and gradu- 
ally goes off, as the Hole, Pit or Valley turns 
more and more towards the Sun, till at laft the 
whole Valley is enlightened, and looks like a de- 
prefl'ed gromd in the Body of the Moon. All 
which things are manifeft Signals that the Mootis 
Surface is not even and fmooth, bat like that of 
the Earth, full of Hills and Valleys. 

Which opinion, although now well grounded 
on ocular dtmonftration, was as old or older 
than Pltitarc//s days, who in his Book de Facie 
in crbe Luna^ at the beginning, cites it as CUar^ 

chtiS^S opinion E/xcvaj t(rc7r7^;»KaV eivou (J etiooP^ot, ^ 

fx^yolhiig So(?^xojys -i.e. T^hat what is caSed the 

Face oj the Moon, are the Images and Appearances 

of 
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cially thofe in the Earth, bccaufe 
they are (b in proportion to the 
Earth's Diameter j as will appear by 
coming to particulars. The Dia- 
meter of the Terraqueous Globe I 
have fhewn in m^PhyJi co-Theology (b) 
to be about 7^\^ Engliih Miles: but 
that of the Hills is no more than a 
few Miles. Snoivdon in Caernarvon- 
Jhire (the higheft Mountain in all our 
Ifland) is but 1147 yards Q)-^ the 

Alps 



of a great Sea in the Moon. And about the 
middle of that Traft To 'j cp^vojuJJoov ts^t) zd-^oVw- 

-TTcv i. e. As to that Face which appears in the 

Moon : as our Earth hath certain large Bays'; Jb 
we conceive the Moon is over-fpread with large 
hollows and ruptures^ containing Watery or a thick 
dark Airy into which the Sun-beams are not able to 
enter, andfo no Reflexion is made by them. - 

As to other matters in which the Earth and 
Moon feem to agree, as in Seas, and great colle- 
ftions of Waters, an Atmofphere, ^c. I (hall 
pafs them by here, as improper for this place. 

(b) Book a. Ch. 2. Note. 

(c) In the Journal of the late ingenious Richard 
Townley, Efq; of Townley in Lancafiire, I find thijs 
Note upon Sept. 6. 1682. This day Afr. Adams 

I 3 called 
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^Ips themfelves but about two Eng* 
lifh Miles (d) : nay the very Pike of 
Tenar'iffey one of the higheft Ridges 
throughout the Globe (unlefs we ex- 
cept the high Mountains of Peru 
called by "J of. Acofla (e) Pertacaca j 

caUei here who is taking a Survey^ Sec. He told 
us that with repeated trials he had found Snowdon- 
hill 1320 yards higher than the Highwater-mark^ and 
that the Quickfilver flood at the bottom at 29 Inches i 
at the tcfofi^ '96 : So that 1320 gave 3 '04. Theft 
follows tffis Note, viz,. Mr, Adams coming fince 
tells me, that the Height of Snowdon wa6 but 
1247 yards y which garue 3*04. 

The reafon of this difference of 73 yards, in 
the heighth of Snowdon, I take to be, that the 
firft meafure was made by Mr. Adams himfeli^ 
the latter by Mr. Cafwell with Mr. Adams's Inftru- 
•ments : ;ind probably the former is the Height a- 
bove the Sea, the latter only above fome Plane. 

(d) Mr. Nic.Fatio told me that he had meafu- 
red the Height of the Montagne Mauditi, which is 
one of the higheft Ridges of the Alps^ and that 
he found it to be 2000 French Toifes above the 
Lake of Geneva, which is equal to 128 id Enghlh 
Feet, or 2*42 Miles. 

(e) Acofia faith the Alps feemed to thefe Moun- 
tains he travelled over, but as ordinary Houfes 
to lofty Towers. See my Phyfco-TheoL B. 1. ch. i. 
Note b. 

or 
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or that near St* Martha (f) ; or 
thofe called the Andes (g) ; this 
Ridge (I Tay) is computed to be but 
betv\^eeen 3 and 4 Miles perpendicu- 
larly above the Sea fh). All which 
En::inences, compared with the Dia- 
meter, or Semidiameter of the Earth, 
is no more than as a particle of Dull 
is to a large Globe on which it refteth. 
And fo likewife for the Mountains 
vifible in the MosHy although fome 
of them are of that height f/), as to 

refled: 



(f) Capt. Dampier fakh that he is of opinion 
that the Hill near Sc Martha is -higher than the 
Pike of T'enariffe. Voyage round the World, p. 24. 

(g) Of the Andes of Chiii and Peru^ Capt. 
Dampier faith, T'hefe are the highefl Mountains I 
£ver faWy far fupaffing the Pike of Tenariffe, or 
Santa Martha, and I Relieve any Mountains in the 
World. Ibid. p.p5. 

(h) See Dr. Hookers account of the Pike tif the 
Tenarife from hi^ Friend Mr. G. T. who went 
to the tx)p of it ; at the end of his LeEtures con^ 
iteming Springs, p. 42. 

(i) By Aiccicli's Meafures the H^ ight of what 
he calls Mount Sinaiy or St. Katherine*s Hill, is 
9 BoMomoM Miles^ md that of Xaverim 12, but 

I 4 according 
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refled: the Light of the Sun from 
their lofty Tops forne Days before 

ever 



according to his correftions, the former is but 
8 ^ Miles, the latter 114. Which at the rate 
of 6020 Englijh Feet in a Bononian Mile, is a? 
bout 1 3 and 9 Englijl^ Miles ; an height fo great, 
confidering how much the Moon is lefs than the 
Earth, that I cannot but think that diligent per- 
fon was miftaken in his meafures, and that the 
computations of Hevelm are n^uch the beft: who 
as he was as able as any man, and made more ac- 
curate and diligent Obfervations of the Moon's 
Face, than pioft men ever did ; fo he was mpre 
likely to come neareft the truth. And by his 
reckoning, the higheft Hills in the Moon are but 
about three quarters of a German Mile; and fprae 
of them but feven fixteenths ; and feme not above 
an Italian Mile. And confidering the Bulk of the 
Moon to that of the Earth, thefe are great Emi- 
nences fpr the Moon^ 

And as the Lunar Mountains are of fo prodigi- 
ous Heights, fo many of them are of great Ex- 
tent. Hevelim reckons the Lunar laurni to reach 
to 1 JO German Miks; Mount Sepher 150; and 
the Ltinar Apennine above 100 German Miles. 

The Way how to meafure the Height of the 
{klountains pf the Moo^y is not difficult, nor un- 
certain; which isy by obferying the diftance be- 
tween the diftant golden Sppts, at their firft ap- 
pearance (which are the tops of Hills) and the 
enlightened part of the Moon. Which Diftance 
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Ill 



ever it reacheth the Vallies beneath 
them, yet on the Moon's Limb we 
can difcern nothing of them : but 
fo far from that, that, on the con- 
trary, the Edge through our beft 



may be computed by Miles, or any other equal 
parts, into which we can imagine the Moou^s 
Diameter divided. Thus in Fig. y. ARB is a 
part of the Moon's Circumference, one part of 
which ^i? is enlightened, the other part RB is 
in darknefs. H iis2L Mountain, whofe top His 
touched by the Sun-beams, fhining from S the 
Sun to jR, and reaching to H. Now fuppofing 
the Semidiameter of the Moon RC^ to be 274 
German Miles, according to Hevelim^ the length 
of the Side R H (or Diftance between the Top 
of the Hill, and the Edge of the enlightened part) 
jvill be found alfo to be a lo^*', 20^^ or other 
part of that Semidiameter or Diameter ; or fome 
tertain number of Miles. And then wc have 
the two Sides AC, 274 Miles, and RHy and the 
tight Angle included between them ; by whichj 
both the other Angles, and the Side C //, may 
be 'found by a common Cafe of Right-angled 
Triangles. Out of which Side CHy deducing 
the Moon^s Semidiameter 274, there rKmaineth 
the Height of the Mountain Hi. Confult here 
HeveL Selenogr. ch. 8. Galilam Nunc. Sider. p. 14. 
RkJoli Almageft. L.4i C.8. Schol. 

GlafTes 
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GlafTes looks like an even, fmooth, 
and uninterrupted Circle (k), 

*- ■■■ ■ ' ' ■ III., dl.l. I M 

(k) the Edge of the Mom^ which I here mean^ 
is that next the Sun; on which I could never 
perceive with my beft Glaflesany the leaftSign 
of a Mountain, but all to be exa&Iy level and 
(booth. Only indeed there are fome certain 
traniient roughneffes and unevenneires on the 
Limb caufed by Vapours^ efpecially when the 
Moon is near the Horizon, and in windy, and 
fome other Weather. At which times, the Mo- 
tion of the Air and Vapours, makes a pretty Crif- 
pation, and Rouling, like Waves on the Moon's 
Limb, which have the appearance of moving 
Mountains and Valleys. But on the oppoiite 
Side, i{ the leaft portion of the darkened part of 
the Moon, extends beyond the enlightened part. 
Mountains may very manifefily be difcemcd, ex^ 
adly refembling ours on the Earth. A few hours 
before and after the Full, I have with pleafure 
feen the appearance of confiderable Mountains 
and Bays. One of which Views, I have given 
H) Fig. 6. which is the Moon's appearance, fooa 
after the Full, on Sept. 12. 1714. 

Tliefe alone I conceive are the Mountains 
which the excellent Hevelim fpeaks of in feveral 
jdaces of his Selenography^ particularly in his an- 
fwer to BettintUy and other Peripatetkh^ in Ch. ^. 
.p. 143. who denied that Mountains could be in 
the Moony as well as many other things difcovered 
now by the Telefcope, 

Although 
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Although then vaft Mountains, 
when (een near at hand, (eem to be. 
very confiderable excrcfcences of our 
Globe, yet fince they are little, when 
compared to the Globe it fllf, we 
may look upon our own, and all the 
reft of the Globes as i^ they were 
perfect Spheres, or at leaft Sphe- 
roids. And finding them to be 
fiich, let us next enquire what rea- 
(on there is to imagine this their 
Form to have been the great CRE- 
ATOR'S JVorL 



Chap. 
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Chap. III. 

The UniverfaVtty and Uni- 
formity of the Figure of 
the fever al Globes of the 
Univerfe is a Sign of their 
being the Work of GOD, 
not of Chance or Necef 

WHEN we fee divers Pieces 
of curious Device and Work- 
manlhip to bear the fame marks of 
Art, to have the fame mafterly 
ftrokes of Painting, Clock-work, 
Architedure, 6fc. we conclude with 
great reafon fuch Pieces were made 
by the fame Ikilful Hand. So when 
we fee the fame commodious Sphe- 
rical Figure to be imparted to the 

Earth, 
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Earth and all the Heavenly Bodies, 
we have as good reafbn to conclude 
them to be Pieces of the fame Hand, 
Contrivaticcs and Works of the fame 
Ikilful ArchiteA. For if "the Uni- 
verfe had been a Work of Chance y 
all the feveral Globes would have 
been of feveral Forms, one of this, 
another of a quite different Figure : 
one fquare, another multangular, a- 
nother long, and another of another 
fhape. Or if all the feveral Globes 
had been a work of NeceJJity, and 
their Figure had been owing to the 
natural Tendency, or Gravity of 
Matter, viz. that the felf-attrading 
Power of Matter did make all the 
Solids and Fluids of all the feveral 
Globes, as naturally run into a glo- 
bofe form, as a drop of Quickfilver 
doth : yet ftill we may demand, how 
came Matter by this fo commodious 
a Power? What made it afFe<a fo 

proper 
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proper a Form but the infinite CRE- 
ATOR'S Ftat? 

But not to conteil that Point, 
but granting Gravity to be conge- 
nial and coeval with Matter, with- 
out enquiring how it came by that 
Power, and allowing that every 
Globe of the Univerfe had its Form 
from the felf-attra^ing Power of its 
Matter, yet flill we have undeniable 
marks of Fmal Caufes, of wife Order y 
and an over-ruling Power in the cafe. 
For let us imagine our Terraqueous 
Globe in its Chaotick ilate; all its 
Matter, every particle of it divided, 
and floating about, and ready, by its 
felf-attradion, to run together into 
its natural form, that of a Globe: 
In this hurly burly, this jumble of 
unguided Nature, made by Attraction 
only, a confufed globofe Mafs can 
be fupp'ofed to be formed j but with- 
out any order, without that conve- 
nient lodgment of its parts, as the 

neccf^ 
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neceflities of an habitable World re- 
quire. But inftead of any fuch figns 
of diforder, or of Nature's ading 
with an unguided Power, we have 
the clean contrary ; all the Signals 
of a wife Contrivance, and excellent 
Art J as will appear in the following 
Chapter. 

« 

Chap. IV. 

The Terraqueous and other 
Gloies appear to T?e the 
Work of GOD from the 
wife Dijpofition of their 
Farts. 

As the Earth, and all the other 
Globes would have been of 
various Forms, if they had been 
made by Chance, or would have 
been confufed Maffes, if made by 
^ Necef' 
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Neceffity y according to the laft 
Chapter: fo in this I (hall fhew them 
to be the Work of a wife and a kind 
Agenty from the commodious ftru- 
^ure and difpofition of their parts, 
fb far as we have any knowledge of 
them. Thus the Moon, hath great 
appearances of being no lefs com- 
modioudy, than the Earth, divided 
into Hills and Valleys (as I have (et 
forth in the zd Chapter {) into Dry- 
lands, and great Colledions of Wa- 
ters Ydf^ and to be encompaffed with 

an 
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(a) That there are Seas, or great Colleftions 
of Waters in the Moon^ is highly probable from 
the Moon's Spots, which plainly feetn to be Wa- 
ter on thefe two accounts, i. Becaufe thofe 
Spots appear to be in ftrait and level long Planes, 
when viewed about the Moon's Quarters, or at 
fuch times as one half of them are enlightened, 
the other half in darknefs. In this cafe, when 
we do not look direckly upon the Planes, or fee 
them wholly enlightened , but view them in a 
manner fide ways, their Surfaces look as the Sea 
doth, when we view it from the Shore, viz., a 
larce level Plane: only we may now and then 
difcern a bright Ibining part ftanding a little out 
6 of 
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ao Atmofphcre as we are (b). So 

of the large Levels, which are, no doubt, cer^^ 
tain Rocks or Iflands in the midft of thofe Seast 
1. The Darknefs of thofe Spots, more than other 
parts of the Afoov, is an argument they are Wa*" 
tcr, or fome fuch like Fluid, which imbibes the 
Sun's Rays more than harder Bodies, and doth 
not therefore b> vigoroufly rcfleft them as they 
do. Accordingly about the Moou*s Quarters » 
when thofe Spots, as 1 faid, have the Appea^ 
ranee of long Planes, we may obferve their edge 
to be a kind of hazy Border, which grows dark-* 
er and darker, as the Rays are more and more 
abforbed. 

But indeed hard Bodies, if they have fmooth 
furfaces, although they rcfleft ftrongly to one 
place, yet in other places they are Icfs vifible. 
Thus a Looking-glafs, a Diamond, &c. rcfle^ 
vigoroufly the Sun's rays towards one part, fo 
as to dazle the eyes; but in other parts they ap- 
pear of a dark, blackifh hue. Which by the 
bye, is the reafon why Jewellers grind their Di- 
amonds with many (ides and angles, that their 
Luftre may appear many ways. So Silver (as 
GaliUo obferves, Dial, i.) when boiled only in 
Argol and Salt appears as white as Snowj but 
wherever it is burniflicd, it becomes obfcurei And 
fo he tells us, rightly enough, the Moon would 
become ihvifible to us, it its furface was not 
rough, but fleek and fmooth. See alfo Hevelii 
Selemgr. ch. 6, p. t5 1. 

(h) That there is an Atmofphere about the 
Moon, fee Book 7. ch. 3. Note i. 

K Jupiter 
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'Juptter although at fo great a Di- 
ftance from us, hath manifeftly, we 
lee, his hghter and darker parts j 
his Beks and Spots darker than the 
reft of his Diflc. Thefe Mr. CaJJin't 
(who longer viewed this Planet than 
^ny Body elfe) takes to be Canals 
Containing fbme fluid matter, or 
Water, that more weakly refleds the 
Sun's Rays, than the other Parts of 
the Planet do, and that they have 
fomc refemblance with what hap- 
pens here upon Earth, (c) For if, faith 
he, one from on high, in the Heavens, 
jhould fee the Earth in fome particu- 
lar fituatiom, the Sea, which encom- 
paffeth the Earthy would appear very 
like the great fouthern Belt that en- 
compaffeth the wMe Globe of Jupi- 
ter: the Mediterranean Sea would 



(c) NouveUes Decouvertes de ^uj^iter ; par M, 
Cafftni in the Memoires de Mathem. & de Phjfique 
for 'January, i(Jpa. 

make 
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make an appearance^ not unltke thoff 

Belts whtch are Interrupted or broken^ 

which we fee in this Planet : the ^- 

ther Seas would make thofe great black • 

SpotSy which never alter at all: the 

Continents and IJles would feem like 

thofe bright Spots that are alfo per^ 

manent : the Snows would make thofe 

glittering Sparkles [Brilliants] that 

from time to time dif appear : the Flux 

and Reflux of the Ocean^ and thofe 

great Inundations that happen fome-^ 

times here^ would occafion other Spots 

to appear and dif appear: the Moon 

would refemble one of JupiterV Satel- 

lites: m fine^ the Clouds of our At^ 

mofphere ivould refemble thofe broken 

interrupted Belts ^ and thofe tranjitory 

SpotSy which often change their Size ^ 

and Figure y and have Motions of dif-^ 

ferent velocities. 

Thus that ingenious and curious 
Obferver. According to whofe, not 
improbable opinion, this Planet Ju- 

K I piter 
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piter hath all its parts orderly placed, 
as is here upon Earth. 

A N D fo for the reft of the Pla- 
nets, who(e Faces exhibit di£Ferent 
appearances, of brighter and darker 
parts, as Man and Fenus particularly 
do (^, it is highly probable that 
thefe may be (uch a diftribution, fuch 
an allotment of Parts, as thofe in 
Jupiter J and which are more plainly 
viuble in our own Globe. 

Which brings me to /peak par- 
ticularly of our own Globe, of which 
we have a nearer View, and can plain- 
ly fee the footfteps of Divine Provi- 
dence, in the wife and orderly Difpo- 
iition of all its parts ; which are Co 
diftributcd, fo placed, as may beft 
minifter to the (everal ufes and con- 
veniences of an habitable World. 
Thus for inftance, the two grand 



(d) See Book 4- chap. 3. 

partS; 
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parts, the Solids, and the Fluids of 
the Terraqueous Globe, inftead of 
being jumbled into one Ma(s, are 
admirably parted, and as nicely laid 
in proper places. The Earth depo- 
fited in ufeful Strata ; fome for the 
fervice of the Vegetable Kingdom j 
fome for the generation and nourifh- 
ment of Minerals and Metals ; fooie 
for that of Stones and Foflils; and 
fome for the fweetening and con- 
veyance of the Waters. And here 
it is remarkable, and an argumeoe 
of a wi(e deiign and appointment. 
That all thofe feveral Strata y or Beds, 
are lodged at proper and convenient 
Depths, and Diftances from the Sur- 
face J that for Vegetables, the up- 
permoft, for every Man to culti- 
vate j and this divided into various 
Soils, and Moulds, for all the vari- 
eties of Trees and Plants; thofe 
Strata that contain the Minerals, 
Metals, and Foflils, at fiich depths, 

K 3 as 
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as to be out of the way, when they 
may encumber^ or hurt us ; but may 
be come at by us, when we have 
occafion for them. And as for thofe 
Strata that convey the fweet waters (e) 
it is very remarkable, that they are 
fb univerfal, in all, or moft parts 
of the World ,• that they confift of 
fiich proper previous matter,* that 
they remain fo diftindl from, and 
unmixed with the othtx Strata ^ and 
that they lie at fuch due depths, as 
either to break out into Fountains, or 
to be dug into, for Wells. But I 
{hall not enlarge on thefe matters, 
having (poken of them elfewhere. 

And as this fo commodious a 
diftribution of the Earth, fo that of 
the Waters, is a manifefl demonftra^ 
lion of the concern of a wife Agent, 
although we (hould afcribe all that is 
podible to the neceffities of Nature 

(t) Sfe PhxfifQ-Theol. J^Ij j. ch. ?• 
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in the formation of the World. For 
the Waters, if we ob(crvc them well, 
are accurately difperftd, and lodged 
about the world, for the proper offices 
thereof, in Seas, in Lakes, in Ri- 
vers, in Fountains, to fatisfie the 
Third of Animals, to afford them 
fbme part of their Food, and to mi- 
nifter abundant (upplies of Vapours 
for the Clouds, the Rains, and 
Winds: which Supplies muft either 
have failed, or been too abundant, 
or have been attended with fome or 
other great inconvenience, without 
fuch a commodious intermixture of 
the Land and Waters. 

This Syvaywy^, as the LXX 
tranflate it, this orderly gather'tngto- 
gether of the Waters, is implied in 
Mofes'z relation of this branch of 
the Creation, Gen. i. 9. And God 
fatdy Let the Waters under the hea^ 
ven be gathered together unto one place. 
Where the Hebrew word Ikkavu^ 

K 4 denotes 
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denotes a regular and orderly gathe^ 
ring of the Waters^ as if their Al- 
lotment had been made, their Re- 
ceptacles had been marked out by a 
Ruky or a Plumb-iifte, by the CRE- 
ATOR'S Fiat. 

Thus it is demonfUatively plain, 
that the Earth and Waters were laid 
by a wife Hand ,• and therefore what- 
ever concern Nature might have in 
giving a Sphjerical Figure to our 
Globe, yet was the CREATOR the 
principal ^gem, the grand M^f^a" 
ger of the matter. 



Chap, 
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Chap. V. 

The Convenience and Necef- 
fity of a Spharical Figure 
to the Good of the Glohes^ 
is an argument they were 
the Work of GOD. 

BESIDES the orderly and com- 
modious placing the Parts of 
the feveral Globes, fpoken of in the 
laft Chapter, there are ftill other 
reafons to afcribe the Sphaericity of 
our own and the other Globes to a 
wife ^gent. For befides that this 
Figure is the moft agreeable to a 
World, as being the moft ciapacious; 
and the moft agreeable to a Ma/s in 
Motion, as being at a due diftance 
from the center of Motion and Gra- 
vity,- (b without this Figure there 

could 
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could have been no (uch comfortable, 
and agreeable alternations of Day 
and Night, of Heat and Cold, as 
now there are, but fome parts mud 
hare been, for too long a time, flcreen- 
cd from the kindly approaches of 
the Sun and Moon, and con(equent- 
]y have lain under too long and un- 
comfortable a Darknefs, and been 
chilled with milerable Cold. And 
as to our own Globe, the Winds 
could not have given thofe kindly, 
and falutiferous agitations to the air, 
^s they do, but they mud have been ' 
too much retarded, if not wholly 
ftopp'd by the exorbitant angles, and 
jettings out of other Figures. And 
laftly, the Waters, which I fhewed 
to be well intermixed with Dry- 
Land, would have had intolerable 
Confluences; one part too much, 
another none at all,- no Vapours, 
no Fountains, no Rivers: fo that 
inilead of aq habitable, well jdockecl 

world, 
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world, far the greateft part would 
have been either a Defart, or an un- 
necefTary Confluence of Water. 

Thus having made it evident, 
that particularly our own Globe re- 
ceived its Figure by the direction of 
the infinitely wife ArchtteB of all 
things : we have reafon, had we none 
befides, to conclude the fame of all 
the reft of the Globes of the Uni- 
verfc, inafmuch as they agree with 
ours in other things as well as ia 
their Figure, fb far as we have any 
knowledge of them, and their State. 
Thus the Planets of the Solar Sy- 
fteme, have their Light from the 
Sun as well as wej they turn round 
on their own Axes, and revolve 
round the Sun, and coniequently 
have their Days and Nights, their 
Summers and Winters, as well as wej 
they have their Hills and Vallies, as 
I faid, their Land and Waters, by 
,^U the Signs that may be, as well as 



we 
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we ; and therefore agreeing with our 
Globe in (o many of thole very 
things, wherein their Figure is con- 
cerned, had we none of thoft Rea- 
fons I have already mentioned, there 
would however be great reafon to pre- 
lume the fame thing of them, as of 
onr Earth, viz. that they received 
their Figure from the lame wife 
CREATOR, and that (were we 
near enough to behold them) they 
have as manifefl Signals of it as we. 
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O F T H E 

Attraiiion or Gravity 

O T T H E 

Terraqueous, and the other Globes. 



Chap. I. 
The Ufefulnefs <?f Attradion 
in the ProduB'ton and Pre- 
fervatlon of the Figure of 
the Earth, and the Defcent 
of Heavy Bodies. 

lAVING in the two laft 
Books treated of the Mo- 
tions and Figure of the 
Globes, I (hall in this con- 
fider their Gravity or /ittraBim, 
which 
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which according to the modern Phi- 
lofbphy (which hath great reafon 
and probability on its lide) hath a 
great agency in both thefe matters, 
both in effediing and pre{erving the 
Figure of the Globes, and govern- 
ing their Motion. 

As to the agency of the natural 
Attradion of matter, in the producti- 
on and prefcrvation of a fphaerical Fi- 
gure, as that of the (evcral Globes is, 
befides what hath been before fuppo- 
fedjit may be colleded from the fphae- 
rical Figure which mod Fluids take, 
when there is no obftacle to hinder 
their doing {o. Thus I have faid ^tck- 
ftlver manifeftly doth, efpecially in 
fmall drops or quantities; in which 
cafe their own felf-attra(fting power, 
is equal to, or exceeds that of the 
Earth : fo doth Lead, and other Me- 
tals, when in fluxion (a)'^ fo doth Wa- 
ter, 

(a) This is very mabifell from the making of 

" ■ " ~ Shvt. 
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ter, Oyl, and in ftiort all Liquids, 
which run nearly into a fphxrical 
form, when hang on a fmall fur- 
face ,• as at the Point of a Pin ^ or 
into an hemifphserical Figure, on a 
broader (iirfacej their Self- Attracti- 
on cauHng the former, as that of 
the Earth and the furface on which 
they lye doth the latter; Thele 
Phenomena have indeed been af- 
fcribed to divers Cau(es, moft of 
them probable enough, except the 
PreiTure of the incumbent Air : but 
this is manifeftly not the true Caufe, 
by reafbn the cale is the very fame 
in the Atr-Pump (when the Preflfure 
is taken o£F) as in the free Air ,• and 

SUt. The way of doing which, is by running 
the melted Lead through a Ladle full of holes 
into cold water. In doing which they take care, 
their Lead be not too hot, becaufe the globules 
would then fly to pieces j nor too cold, becaufe 
it would then be long and have tails; but in a 
due temper it turns round. They put Or f intent 
into their Lead, when they melt and prepare ic 
for Shor. 

* therefore 



^Mriii 
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therefore (bme other Cau(e is to be 
found : and what more probable, or 
fb probable, as this of Gravity or z^/- 
traBion, which manifeftly exerts it- 
felf in JTome, and is highly probable 
in all material things? fi>J In the 
Earth it felf there is manifeftly fuch 
a thing as Gravity^ which might as 
well be the natural Caufe of theSphae- 
ricity of our Globe, as it is in that of 
lefTer MaiTes, but then as I demon-'' 
ftrated in the lail Book, it is alfb e- 
vident, that an over-ruling Power, 
and a wife Providence, not only gave 
Matter this Gravitating Power, hut 
guided and managed it in the forma- 
tion of the World. 

And now upon Suppofition that 
Gravity had any thing to do in the 



(^) For the Proof of this 1 Ihall refer to Sic 
Ifaac Netutott's Oftlcks, Quxft. 3 1 . of the fecond 
Edition, and in his Prixcipia in many places* 
particularly L. 3. Prop. 5, 6, 7. 

prodtt- 
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prodU(Stion of this Sphajrical Figure? 
I atn fpeaking of| the fame it iiiuflt 
have al(b in the confervatibn of that 
Figure. For the fame Power it ex^^- 
erted at firft, ir retains ftillj which 
is as neccffary ftill to the prevemine. 
and obviating all extravagant JB^car^ 
fions, and Deviations from ch&t Fi* 
gure, which may happen through 
extraordinary Gomitiotions and Cba-^ 
vulfions in any of the Globes ^ fmh 
as Earthquakes are, and other fucb 
like furious Concafllions and EpTO^ 
tions that fometimes befall '* our owq 
Globe. 

But leaving thefe conje(5ttiral 
matters, let us coine to a more e- 
Vident Benefit of Oravity, and thai 
is the natural Tendency of all Bo- 
dies to the Centef of the Globe j 
This is very mahifeil in oUr own 
Globe. For whatfbever the De- 
cays are among earthly thihg$j 
howfoever their Fornis are changed^ 

h yec 
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yet their Matter remaineth entire, 
and rettnrneth again to its grand Pa* 
rent the Earth : or to put it tn So^ 
Icmof^s Words, £cc/. 1.4. One ge"^ 
nerat'tdtt pajfetb away^ and andthet 
generation cometh: but the earth or 
Indeth Jor ever, 

A N D an admirable proviHon this 
is for the perpetuity of the Globe, 
and to continue the State and Habf* 
lability thereof throughout alt ages, 
which woold otherwife vafte and de^ 
cay^ <>r ran into the mod irreparable 
and pernicious diforders . 






Chap. 



Chap. 2. 147 



Chap. II. 

The Guard which Gravity 
i^ords againfi the Centri". 
Jugal Force of thefeverd 
(jlohes. 

i 

UPON a tiippofition that e- 
very of the Globes revolves 
round its own Axis (which I have 
fiifficiently proved in the Fourth 
Book) we {hall find, befides the Be- 
nefits already fpecified, another very 
great ufe of Gravity to the Good, 
yea the very Exiftence of our owa 
and the other Globes, and that is 
the prefer vation of their Integrity 
againft the Ctntr'tfugal Force of this 
their Revolution, or Diurnal Mo- 
tion. For without fuch a Band, as 
Gravity, to keep their parts together, 

L 1 the 
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the whirling about of thofe Globes 
wottld fhatter them into pieces, atid 
diflipate them abroad into the circum- 
ambient fp^ce. Thus mud it needs 
befall our own Gtobe^ which whirls 
dbout iat the rate of above lodo Miles 
,3n hour (a)^ and is compofed of 
Earth and Water, materials of much 
too loofe a texture, to ■ prevent the 
diflipation, which the Centrt[ug^ 
Force of luch a Rotation muft jpec?^ 
fkrily bcdafiod, about the ^Equator lal 
parts ; a Rotation that would as ea- 
fily throw off the parts of the Earth, 
cfpecially the Waters, as the whirl- 
ing round of a Wheel or a Globe, 
would the loofe Duft and Water 
lodged thereon. But by reafbn the 
Gravitating Power exceeds the Cen-^ 

(a) The Diameter of the Earth being 'j96^/i 
Miles, according to B.i. Ch. 2. Note i. the 
Ambit thereof is 25031^4 Miles, which being 
divided into 24 hours makes the Revolution td 
be at the rate of 1043 Mile$ an hour. 

trtfugal 
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tr'tfugalzs 1 174 exceeds 7,y4o<J4 f'/^^ 
that is above i88 times, therefore 
all parts lye quiet and fecore in their 
relpedive places, and enjoy all th? 
benefits, which I' (hewed do accom- 
pany this Motion, without any diftur- 
bancefrom it. 

Thus is our own Globe guarded 
by its Gravity againft the Centrifugal 
Force of its Rotation. But this is 
far more remarkable in foime of thd 
other Globes. Thus particularly ia 
the Sun, wbofe Ambit is, 2582873 
miles, and whirls round once in ar* 
bout 25 7 days, and confequently 
doth revolve :at rthe r^fe of 426 j 
miles an hour (cj^ which is above 

four 

* ■ ■■■■ ■■■ m 111- i—i- , « ■ I 111 I , 

(h) This is the proportion orhearly To, of the 
Grmjttating to ^^ ^^et^rifiigal: ^£i f>f. the Earth 
under the Equatdr^; ^j may be computed irDm 
Sir Ifaac Newton^ s Primf. X^. 3. Prop, i^^ 

(c) The Sun*s liiamecer beir^ 822148 .miles, 
^he Numbers her^ affig(;ied vfill naturalty fol- 

M to the Sun*i Gravity or Anratiive Power 
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four times as fail as the Earth ; thi$ 
in a little time would endanger its 
diffipation without fuch a proviiion 
as Gravity is. 

But what is this to the Centri- 
fugal Force of Jupiter 7 whofe Bulk 
far exceeds our terraqueous Ball, and 
whoie Rotation is performed in left 
than half the time. But from a 
computatipn of particulars we fhall 
better efttmate the matter. The 
Piameter of Jupiter being 120653 
^ites, its Circumference is 379045 
mites : which revolving round ici 
le(s than ten hours, is at the rate of 
381 J9 (^ miles' an hour at its M^ 
gnator. And if the Denfity of eve- 
■ ry 

it is (bjr the citealatim of mjr Friend the acute 
and learried ^r- HaB^} to the $tm*5 Cemr^al 
Pme^ as 47Q00 to 1 r %\ttt method fbi; finding 
nAicb, item Note f;^ 

' (d) Jupki/s^ Kmhk bemg 37po4y miles, and 
his Revolution ^ h. 56' or sg^. minutes ; th^ 

t ' : ■ I ■ *■' ■ » . i : i ivevo<* 
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ry PUnet be proportional to its Di** 

(laoce from th^ ^un, as is now with 

great reaian itnagioed, that is, if 
thofe Planets neared the Sun , as 
Mercury aod Feims are proportion 
nably denfcr than tho(e more re- 
mote, as Jupiter and Saturn i then 
IS the Globe of Jupiter of a laxec 
texture than ours is, and in (b much 
the greater danger therefore of be- 
ing whirl'd to pieces by (o rapid a 
Motion, as that Planet manifeftty 
hath, were not its parts kept clo(e 
together, and (edate, by Kuch a Band 
as Gravity (e) is. 

Revolution in an hour is by (he I#ogarichm$ 
(hus. 

37P045 mjl«<^r .; f.jyStfpi* 

'.'.pOVOmifk* a .';/ - X.778IJIJ 

38159 mile$ ' 4.|f8i55)52 

(e) The Proportion of Jufite/s, or any other 
Planets^ or the ^«'s Gravity^ 19 their Centrifugal 

L 4 jRw-^^ 
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Potce may be compnted from the moft fagacious 
Sit Ij^^i Newton's Prptcib. L. 3. Prop. 8, & iff. 
But the before cdmmehded Saviliati Pra/effor, 
Alggpfted to me this cafier, arid quicker RtitC, 
foir fuuh fUncts. ist hSiVe SaieSitfs, vi!L. 7%e Pr(h 
portion of the Centrifugal to the , Centripetal force, 
t^Gravity of gnj Planet at its Surface, u compound' 
*4: pf the Hatio v^kh the Cuki of the Stfidutmettt 
<lf the Planet hat^ to the Cuke of the Diftloue of 
liny of its SaieUites from the Center of that Planet ^ 
and the Ratio'^wbich the Square of the SafeSiiei Pti 
riodiik "^ hath to (f* Square of the Periodick time 
of the Planets Revolufion. Thus'for itiftance, the 
diflance ofjufite/s outermoft Satellite being 
*j3 Sen^idiatncjefs of Jupiter, apd its Perio^ 
jtf days, i6 hours, ^ mmgte's, "or 2^031 riiiT 
tiutes, an^ ^«/irt^- RevoIutiotT ' 5 26 ■' minutes j 
tM fiial) ijndi the Gravity in Jfupitfr's Sur&cetq 
^e to \iii ,^ipvf«^al Force ia his ^Equator, as | 
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Chap. III. 

Of the Power and Ufefulnefs 
of Grdmty to retain thi 
Planets in their OrVtts. 

17^ O R a Condufion of this iixth 
Book, I (hall, cake notice of 
one more remarkable benefit -of. Gr«r/»* 
vity; which is grounded upon! the 
ruppofition of the truth of the Wifw-. 
tomanPhilofophy-j which hath fb good 
Grounds, and great Reafon, I mighc 
fay Demon{lrations>on its fide, par- 
tidularly in this^ matter, that admit- 
ting of it.hete, we Hi^ll difcover a* 
Bother admfrable Work of therGrea- 
tionj- and that is, the preveoting 
th:e Evagation of the Planets/ and 
the accurate iiretaining them withia 
ihe d«e pounds of their Qrbitsi That 

this 
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this is done by Gravity, and that 
Gravity tnd Motion iblve in the 
mod co;nplete manner, all the Phx* 
nomena of the Planetary Motions 
both Prioiary and ^econdary^ ,is, a- 
bundantty made out by the wonder- 
^l Sagacity of the great ^ir Ifaac 
tfewion j as may be (eea in his ^rm- 
cifia. 

But t^efore I come to the par- 
ticular agency of Gravity, it will be 
neceifary to premise fbmething con- 
jceroing its Nature, and fome of its 
Properties, viz. That Gravity is not 
terminated at the Surface, but reaches 
to the very Center, and is extend- 
ed to immen(e distances all round 
the Centers of all the Globes : By 
which means, the co^leftial Bodies 
are enabled to have Syftems of ler> 
ier Globes revolving about them. 
For had the Force of Gravity de» 
termined at, or near the Surface (as 
it might have done, -if intended 
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only for the Confervation of the 
Globes) in this ca(e, all the Bodies 
that were put in Motion, and that 
were to pafs at fome diOrance from 
them, would move on in a ftrait, 
not curved line, and be lo(( in the 
great Abyfs of Space. But the all- 
wife CREATOR hath, in his firft 
Produ(5tion of Matter, bcftowed up- 
on it fuch a Property, as that every 
Particle thereof hath a Tendency 
towards every other Particle. From 
^Kence jt comes to pafs that every 
Body hath a Gretvitat'mg Power ac- 
cording to the (olid Content, ot 
real Quantity of its Matter, and not 
according to its Superficies, or Ex- 
tenfion. 

And this Gravity of all Bodies 
IS obferved, manifeftly to decreafe 
in proportion of the (quare of their 
Diftancfcs reciprocally J that is, at 
iwice their diftance the Force is but 

bnc fourth of what it wds at a (ingle 

U-I-. ; .i .; '.<f .-»;!*: <■ < >' diftance* 
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didance; and bat a ninth, at thrice 
jthe diftance, &ff. / ^ 

. .That this is (b^ is abnndaiitly 
proved by tlje laft commended Au- 
thor j whcr by eftablifhjng thi$,.ot^e 
Principle in Pbilofbphy, hath fqlly 
pzplain'd the Syfteme of the Worjd, 
ib far as relates to ns,.^nd to all the 
jeft of the Planets, that regard the 

Sun as a Center, both Primary and 
Secondary. . , 

What the C^ufe oi Gravity \s^ 
Sir Ifaac Newfon doth, not pretqnd 
to affign, his Defign l^eing not to: en- 
gage hipifclf in framing Hypothefes^ 
luc to explain the Phenomena h^ 
Experiments only y and to raile his 
noble Superftrudure upon them* 
And therefore, although the. mat- 
ters of Fad:, and the Final Cayles 
are evident, I will not venture to 
fay how it conies to pals, that Bo" 
dies ad at fuch imnienfe Didanpes 
jipon ane another ^ :buc ^hufe rathe^ 

to 
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to acquiefce in adoring the Wifdom 
and Power of the GREAT AU-^ 
THOR of all things, who hath in- 
(pirited the Materials of which the 
World confifts, with fiich an aftivc 
quality, as fervcs not only to pre- 
serve the Globes themfelves entire, 
but to enable them to revolve about 
their lutninous Center (from whencd 
they have their Light and Heat) id 
Orbs that are the moft commodious, 
and alfb fixt and permanent. 

Having thus premised what 
\i^as neceffary for the underftarlding 
the Nature and Properties of Gra*^ 
vity, I fhall proceed to conHder its 
agency in the Planetary Motions. 
And here we have divers things ^ 
which plainly demondrate thefe Mo* 
tions to be no matters of Chance y 
but the Works of an infinitely Kind, 
as well as Omnipotent and AUvuife 
Agent. 

I HAVE 
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I HAVE already iQBook4. Ch. %4 
taken notice, of the Motion of the 
Planets, being made, not in Lines 
tending from the Center to the Cir- 
cnmference, or very obliquely th^e- 
to, but acrofs, or nearly perpendi- 
cedar to the Radii, Alfo that the 
Motions, and Orbits of the Planets, 
do not tend contrary ways^ or much 
interfere with one another. That 
therefore which I Aiall (peak of here, 
concerning the Planetary Motions 
being the Work of God, will be on- 
ly fo far as Gravity is therein con- 
cerned. And 

1 . It was a very notable proviHon 
to prevent the Evagation of the Pla- 
nets, and tQ keep them within their 
due and proper Bounds, to bridle 
and detain them with Gravity, as 
with (b many Reins and Bridles. 
For as the natural tendency of all 
impreil Motion is in ftrait Lines, (o 
when Motion was given to the Pla- 
nets, 
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nets, this Motion (altho' as I (aid it 
was artificially made, perpendicn- 
larly to the Rodiiy yet) would car- 
ry them quite away in their Tan- 
gents, fb that they would never re^ 
turn again. But being thus detained 
by Gravity, another admirable pro^ 
Tifion is that, 2. They are moved 
in Orbs: Which Orbs are formed 
of a Motion compounded of this 
Rectilinear Impulle, impreft upon 
the Planets ) and the tendency of 
their Gravity to their Centers, la 
which Motion a third thing very re* 
markable is, That the Impulfe or 
Velocity which is imparted by the 
Firfi Mwer to every Planet, and the 
Gravity of each Planet, are Co near- 
ly equal to what is required to make 
a Body defcribe a Circle, that the 
Orbits of the Planets are not very 
Eccentrical, but nearly Circular. As 
is particularly remarkable in f^e- 
nuSf and the Earth 5 and more e^ 

fpecially 
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ipecially in the whole Syfteme ofju' 
f iter's Satellites, And an admirable 
Work this is. For flibuld the Velo- 
city of any Blanet be double to what 
would make it move in a Circle^ 
the Planet would go away in mfi- 
nitumy without ever returning again 
in any Orb whatfbever. Or (hould 
one half of the Velocity be taken 
away, the Planet would deicend ob-^ 
liquely towards the Sun, until it be- 
came four times nearer the Sun than 
before ; and then afcend again to its 
former place^ defcribing a very ec- 
centrical Orb. And by afcending 
and defcending alternately, it would 
be heated fixteen times more at one 
time than another. Which uneven 
Heat would make the Planet unfit 
for Habitation. And the fame thing 
would happen, if the determination 
of its Motion fhould be altered, fb 
as to become very oblique to the 
Radius, drawn from the Planet to the 

San< 
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Sun. But thefe things being accu- 
rately adjufted, and cohtempered^ 
make the whole Syfteme to be i, 
ivork of incomparable Convenience 
and Beauty j a Work the beft con- 
trived for the Benefit of the World's 
inhabitants, and to (et forth the 
Curiofity and Skill of the infinite 
Workman; 

It is manifefl tnerefore that ttie 
Syileme of the Planets is not to be 
reckon*d a matter oi Chance, or a 
thing owing to a NeceJJity of Nature^ 
but the Work of a kiiid and wiiie A- 
ent. And that this is (qa will be 
'arthef liianifefl from the cafe of 
CometSy whofe Motions, Dire<ilions 
and Orbs being Utterly different from 
thofe of the Planets, aemonftrate 
the Planetary Syfteme to have been 
modelled by Counfety and not by a 
NeceJ/ify of Nature y or left to Chance^ 
For as for the Motion of Comets, it 
f s fo fai from being always tliefame 

M wayV 
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way, that they move fbmetimes con- 
trary to one another. And as for 
their Planes and Dire^ons, they lie 
every way. And as fi)t their Orbs, 
they arc exceedingly eccentrical. 
And by the bye, this Eccentricity 
is an admirable Contrivance of the 
CREATOR, to prevent the Co- 
mets from difturbing either the Pla- 
nets, or one another, by their mu- 
tual Attradions. For by this means, 
they have a large and fufficietrt room 
to revolve in ; and by aicendiog to 
very great heights, above the Syfteme 
of the Planets, and fpending almoft 
all their time in the remote regions 
of the Univcrfe, at vaft Diftances 
both from the Planets, and from 
one another, they do not incom- 
mode either the Planets, or them- 
fclvesj as otherwijfe they would have 
done, fhould they have moved in 
the fame Plane with the Planets. 
I^or had they done (b, they would 

have 
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have been apt jfbmetimes to hare 
come too near the Planets, and 
have didarb'd their Motions, and 
perhaps have daflied upon them al* 
(o. But all thefe Circumi^ances are 
k well adjufted, and (b wifely re- 
gulated by the Divine Providence, 
that the Syfteme could not have been 
better contrived, either for Conve- 
nience or Beauty, 

An d now upon this highly pro- 
bable, I may fay pHyfically certain. 
Theory, of Gravity ading in the 
Motion of the Globes, we have a- 
nother exquifite Nicety in the works 
of the Creation, that juftly defervcs 
the greateft admiration and praife. 
That among fb many immenfe, 
moving Maffes, they ihould all ob' 
ferve their due Bounds, keep the 
moft proper Paths appointed for 
their convenience ana good, and 
at all times anlwer the great Ends to 

M X which 
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which they rainifter in the Crea- 
tion. Particularly that the Habita- 
ble Globes {hould always remain at 
fuch due Diliances, and move in 
luch proper Orbits, as are beft for 
them. And that the Comets too, 
(hould at the fame time pafs in 
Paths utterly different, but yet fuch 
in all probability, as may render 
them alfb of very great ufe to fome 
or other parts of the World j whe- 
ther we look upon them as places 
of Torment (as hath been faid) or 
Bodies appointed for the Refrefti- 
ment and Recruit of the Sun, or a- 
ny of his Plahets, as Sir Ifaac New- 
ton conjedtureth in hhPrimtp. L. 3. 
Prop. 41 85* 42. 

. And now from the confideration 
of what I have fhcwn in this fixth 
Book, to be either highly probable, 
or very certain, concerning Gravity, 
we have another manifeft demon- 

ftratioQ 
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ftration of the infinite CREATOR'S 
Wifdom and Care, and another co- 
gent argument to excite the higl^ft 
Veneration and Praifc in his Crea- 
tures. 
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Of the Provision made for 
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Throughout the Universe. 

Chap. I. 

Of the Light and Heat of the 
Fixt Stars and Sun, 



S Light and Heat are two 
of the mofl: ufeful things 
in the Univerfe, fb the 
infinitely wife and kind 
CREATOR hath made an excellent 
Provifion for the(e things, in all pro- 
bability, 
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bability, for every Globe throughout 
the Univerfe, but particularly for 
thofe of our own Syftcme. For it i$ 
very manifcft, that every Globe wc 
fee, doth (hine with its own native, 
or with borrowed Light. Even all 
thofe immenle Bodies at the greateft 
diilance from us, the Fixt Stars, 
which I have before laid, are proba- 
bly fo many Suns, it is Light they 
roanifeftly dart as far as to our (o 
diilant Globe, as well as what they 
emit for the enlightening, warming, 
and cherifhing their own re(pe<5):ive 
Planets. 

But I {hall forbear to launch out 
into thofe conjetSfcural matters, and 
fhall come nearer home, into our own 
Syfteme, where we have enough to 
entertain our Eye, to captivate our 
Thoughts, and to excite our high- 
ell admiration of thefe magnificent 
works of God; whether we fiirvey 
the great Fountain it felf of our 

M 4 Light 
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Light and Hear, the Sunj its due 
Pofition, and its wonderful ufe to 
its Planets ; and the incomparable 
Provifions that arc made to fupply 
its abfence and greater diilances from 
them. 

And in the firft place, as to the 
Sun it felf: what Power is there that 
the moft extravagant Fancy can 
imagine to it felf; that could ever 
be able to make fo prodigious a Ma(s 
pf Fire as the Surf is, but only the 
Power of Gocts Almight<y Hand! A 
Body of fb iramenfe a Bulk, as 1 have 
{hewn it is, and of fuch an exceflive 
Heat, that no greater a number of 
its Rays, than what fall within the 
compafs of a two, or three inch 
Burning-Grafs, (hall actually burn j 
and what fall within the compafs of 
not many feet, (hall far exceed the 
ftrongeft culinary Fire in the Earth j 
^s is manifeft from its almoft inftan- 
laneous burning, and vitrifying the 
"^ moft 
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moft obdurate, incombuftible Bodies, 
fuch as not only green Wood, and 
white Bodies, but alfo Stones, Bricks, 
Metals, yea Gold it felf (the hard- 
eft of all Metals to be wrought upon 
by Fire) which yet is melted down 
in a few minutes (a). 

Thus 



(a) The famous Burning-Concave zt Lyons y of 
jp Inches Diameter, and others in France and 
Germany^ of greater breadths, have been celebra- 
ted for their Feats in burning, calcining and vi- 
trifying, both metallick and other Bodies. But 
J queftion whether any of them have come up 
to the Biiming Inftrument contrived by, and 
inade for Sir Ifaac Newton^ and by him prefentr 
fd to the ^oyal'Socrety. It confifts of 7 Cpni- 
cave foiled Glafles, each of tfiem 1 2 Inches Pj- 
ameter, which are all fo placed, as to have their 
Foci concur in one point. By which means the 
fleat is fo increafed, as in a furprizing Manner 
to perform the Feats here mentioned, and many 
others furpaffing them. 

Having mentioned thefe Burning-Concaves^ it 
may be of ufe for the cheap trying of Experi- 
ments, to take notice of what was related to me 
by a Perfon of very high Quality : who doing 
me the honour to talk with me about fuch Con- 
caves^ told me, that in Germany one Mr. Czhem^ 
.' • '" haufen^ 
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Thus the infimte Power andWif- 
dom of GOD, appear io the appoint- 
menty and make of that immenie 
Body of Fire, the San i a Mais won- 
derful, and worthy of its Maker, 
whether we conHder its immeonty, 
its exceffive Heat, or its abfblute ne- 
ceflity, and great u(e to us, and to 
all the reft of its Syfteme. But we 
ihall find yet farther Evidences of 
the great CREATOR'S work in the 
following Chapter. 
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km/en, a iSleJtm GcnAcmzn, mndc dbrces very 
large Concaves with Pafte-hard; which were co- 
vered over with a kind of Pafte or Foil, that 
ftrongly refleAed the Suns Rays. Bat what their 
Power was^ he did not fee. 
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Chap. II. 

Of the due Tojition and Di- 
ftance of the Sun and its 
Planets. 

As the infinite Power ^nd Wif* 
dom of God appears in the 
appointment and make of the Sao, 
according to the peceding Chapter; 
fb in this I (hall demonftrate the 
fame, from the due PoHcion of the 
Sun among his Planets, and his due 
Diflance from each of them. 

Now here we may take it for 
granted, that the Sun is the Fountain 
of the Light and Heat of all the 
Planets, not only of the Earth, hut 
of the other Planets, that move ei- 
ther about the Sun, or the Earth. 
But whether the Sua be placed is the 

Center 
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Center of its Syfteme, or the Earth 
be fo, is of no great confequence 
here to enquire. But I have all a- 
long (uppoied the former to be the 
moll probable HypotheHs, and it 
feems to be ftiil more fb, from the 
confideration we are now upon, 
concerning the community of its 
Light and Heat to all the Planets. 
For fince it is manifefl;, that what 
Light and Heat the Planets have, 
they receive from the Sun, it is far 
more likely that this their Fountain 
of Light, and Heat, is placed in the 
common Center of them, and that 
they move round about jt, rathei: 
than it about them. 

But be it fo, or not fo, it is how- 
ever very certain, that all the Pla-^ 
nets are placed at fuch a due, and pro- 
per Diftance, from the Sun, that they 
receive the beneficial Rays thereof, 
in a due manner and proportion. 
I'here is no. great reafon to doubt 

of 
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of this, among the Planets that are 
at greater or lefTer Diftances from 
the Sun than we, becauie we Hnd fb 
noble and folemn an Apparatus, an- 
fwerable to their Diftances from the 
Son, which I intend to ipeak of 
hereafter. But as for our own ter- 
raqueous Globe, we have fufficienc 
fignals of the great care and counfel, 
that have been ufed in the due Poflf. 
tion, and Diflance thereof from the 
Sun. For as to its Pofition to the 
Sun, I have heretofore (hewn, that 
by the Inclination of its Axis, and 
its Diurnal and Periodical Revolu« 
tions, all parts have a due (hare of 
Light and Heat. And as for its 
Diuance, it is fiich, as not only pre- 
vents the Danger of its interfering 
with the other Globes, as I have 
formerly observed, ^ but alio it is du-n 
ly adjufted to the Denfity of the 
Earth and Waters, and to the Make 
and Temper of .jOur Bodies, and of 

all 
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all other things here below. Had 
we been much nearer the Sun, our 
World would have been burnt up, and 
wafted J the Waters, in the firft place, 
would have all been turned into va- 
pours, and dried upj Vegetation 
have (bon ceafed, and all things 
would have (bon been wafted, if not 
burnt and conlumed. Or had we 
been not at (o very great a diftance, 
but only a little nearer the Sun, than 
now we are, as fuppofe a few thou- 
(ands of Miles, ftill the Heat would 
be as the fquare of the (aj diftance j 
and confcquently too great, if not 
for the Polar, yet for the i£auato- 
rial parts. And on the contrary, 
had we been fet at a greater diftance 
frona the Sun, ib would the Sun's 
Heat have been abated, in propor- 
tion to the (qtrare of that diftance. 
And in this cafe, if the diftance 
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had 
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had been very great, we, and all 
things mod have been perpetually 
frozen up j or if it had been not lb 
great, the world would have lufo' 
ed by cold, the Polar at leaft, if 
the ^Equatorial parts {hould efcape. 

And in this cafe, when our Globe 
(hould thus be parched up with ever- 
lafting Heat, or be everlaftingly 
frozen with excetlive cold; inftead 
of an habitable, pleaiant, and com- 
fortable world, it mufl; become a 
Delart, a place of irkibmoefs, mi- 
fery, and everlafting puniihment. 
But the great CREATOR having 
ib wifely, and indulgently, ordered 
the diftance between the Earth and 
Sun, the San*s Light and Heat are 
incomparably accommodated to the 
ftate and temper of all things here 
below, and our World is well fitted 
for Habitation, well provided with 
every thins that may miniAer to the 
rup^r& coofoict, and plcafore 

of 
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of its Inhabitants. By thofe indui'^ 
gem Rays, all things ai:e enlighten- 
ed, and we, and all the fed of the 
Animal Kingdom, ai:e Enabled to 
di/patch our BuHnels, to (eek and 
provide our Food, arid to pafs froni 
place to place, as otir occafions or 
pleafure lead us. By its cherifhini 
Beams all things are warmed an 
comforted. Vapours, in foine mea- 
fure, made to rife for the forming of 
Clouds and Rain j Trees and Plants 
are enabled thereby to ptit on fneir 
yerdiire and gaiety, and to yield us 
the beneHt and pleafure of their 
Grain and Fruit. By the prefence 
of this great Fountain of Light and 
Heat, we and even Nature too, is 
awake and excited j and by its ab- 
fence, grows torpid and dull : its ab- 
fence by Night, di(po(es us to reft 
and fleep,- and even Vegetables too 
ftiut up their Flowers then (b)y 
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and in a manner betake themfelve^ 
to reft: and its abfence in Winter^ 
how doth it change the whole facfc 
t)f Nature, divcft Vegetables of theit 
gay attire, force Aninials to places 
of fltelter and (afegiiard, and give 
an afpe^ of melancholy and hor* 
rour to all things I 

Thus it is inanifeft how wifely 
and indulgently the great CREA-^ 
TOR hath provided foi: the good o^ 
our Planet, by (o Critically adjuftin^ 
its Pofitioh to, axid its Defiance from 
the Sun, to the ^ttc and .tegiper of 
it, and all things diereoil. And al- 
though the reft pf the Placets, en-^ 
compafling the Stio j are ibmecff theni 
tiearer to^ (bme of them farther 
from it, yet there is isb grtat qiie-^ 
flion to be niade, bttt the fame wife 
Contriver hath niade as good a pro- 
vifiori for them a$' for us, either by 
con tempering their Denfity to theit 
DiftsDce from the Sdn, or by fomd 

N othe^ 
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other the wifcft and beft courfej as 
we have very juft reafon to fufpc^t, 
from that grand and (blemn appara- 
tus I (peak of, of Secondary Pla- 
nets. Which leads me to eonfider 
the ProvifioBS made for the Supply 
of the Sun's abfence, and its greater 
Jiflance. 
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Chap, ill* 

The Necejfily of Light, atii 
the Provifionfor it "by the 
Atmofphere* 

BEFORE I come to the other 
Planets, it will be convenienft 
to conHder how the Sun's ab(ence is 
fiipplied here upon the Earth, as al^ 
£oy probably, how it is fupplied in her 
concomitant the Moon. 

And firft as to the Earth. Of (iich 
abfblute neceffity is Light (not to 
mention Heat) that our World could 
not well be in the leaft utterly with- 
out it, becauie during utter, abfblute 
Darkne(s (befides the great inconve* 
niences it might bring to Vegetables^ 
Minerals, and every other &ch like 
part of the Creation, befides this I 

N 2 fay) 
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fay) it would certainly put Animals 
titider an ablblute iticapacity of per* 
forming their moft neceffary Bufi- 
nefs, and ading in that office which 
<9ie divine Providence hath appoiat*r 
cdthem, although of greateft ufe to 
themftlves, or the reft of the World. 
Men, for inftance, whofc Bufinefs 
and Occa(ions oftentimes neceflitate 
tfaem to borrow a part of the Night j 
all other Animals, whofe Safety or 
Temper, or Conftitutioh of Parts 
(as of their Eye, or fome other Parts) 
confine them to their Dens, and Plai- 
ces of Retirement, and Reft by Day, 
and are therefore in courfe compel- 
led to feek their food, and 'wander 
about on their moft nccelTary occa-* 
fions of life by Night, all thefe, I 
(ay, would at once be cut off from 
one of the grand benefits of life, 
from ading that part they bear in 
the Creation, during fuch time as 
they fhouid be pat into abfolace Dark-* 
' nels. 
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pe{s. But to prevent this, the ior 
finitely wife Coiftriver of the World 
hath made divers admirable Pi'ovift? 
oDs; . both in our own, aod the 0? 
thcr I^laoets ;too. One provifioa 
which h|p ^hatb made in our own 
Globe, aod I may add that of th« 
Moon aUb, is: by eocompaifiog both 
with ao Atmpfphere (aX vhich, a- 
mong other grand ufes , mioifters 
very much to the propagatioo of 

(a) ISit.Huygens in |u$ Cofmoih^Qt. p. 115. coo« 
eludes the Moon to have no Air or Atmo(pherc 
becaufe we fee its Limb To cleariy and accurate^ 
ly defined, and becaufe be thought there arc 
no Seas or Rivers in the M<)^Q* But he was 
miftaken both in his Concluiion and part o( Jtii% 
Premilfes. For in the Solar Ech'pfc May x. 170^, 
which in Switzerland was Total, they, could ma- 
nifeftly pergcive the Moon's Atmofphe^e, as may 
be feen in the Accounts given in Philof. Tranf. 
N°3o5. And fince that^in the laft Total E- 
cHpfe of the Sun, April '^2. 171 5. the Mooifs At-- 
mofphere was very difcernible, ^ppe^ring in the 
Form of a curious Ring of Vapours encompaf- 
(ing the Moon all the time of Total Darknels. 
Of which fee the Accounts^ ip the Philof. Tranf. 

^4 Mr. /^A/y?c^«'s. 

Ml Light, 
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Light, pardy by reflefting the Rays 
of Xight to our Eye, and part- 
ly reffadiog them, fb as to make 
them viHble and ufefiil to as, when 
cthervife they would not appear. 
Hence that whitened and Bright- 
ne(s (b) obf^rvable in the air by 
4ay J and hence the Twy-light, 
when the Sun is hidden under the 
Horizon. The like to which is ob- 
fervable in the Moon alio, in that 
fecondary, rufty Light which is feen 
in her Eclipfes, and before aqd after 
b^r Qp^tters. 



(J^) Soe Plg/k<fT%eol. B. |. Ch. |. Note ^z. 
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Chap. IV. 

The great ufefulnefs of the 
Moon, and the mutual 
heneficial Returns which 
the Glohes make to one a- 
nother^ 

HA V I N G {hewn the abfolutc 
neceflity of Light, and the 
fupply thereof by the Atmofpheres; 
leit us next fpeak of the principal 
provifion naade for that, and for 
(applying the Sun's abfence, and that 
is by the Moon and Stars^ which as 
Mofei faith (a) rule the Nighty as 
the greater Light ^ the Sun, doth 
rule the Day. What influences thefe 
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poeleftial Bodies may have here be- 
low, ID the Bodies of M^ and other 
Animals, or among Vegetables, FoP 
fils, or in any of the grand works of 
Nature, is hard to decermiae, al- 
fhpugh vaiply pretended unto by 
(he judicial Ailrologers ; but yet 
feme things there are, whofe Peri- 
ods and Cri(es (b ftri^ly ob/erye the 
Courfes of the Sun, efpecially of the 
Moon, that, on the other hand, it 
is hard to deny the influences of, iheic 
Bodies here below. The Ttdes par^ 
ticularly have all along focpnftant- 
jy obferved the Coiirfes of the Moon, 
that in all ages they have been fuf- 
pe^ed to be caufed and governed 
pythat Planet: and if theftories of 
flmy (b), Anfiotky and others of 
the Ancients be true, it is by her in- 
fluence, that the Bodies of Oyfters 
and other Shell-fifli are increafed 



{b) Plin. Nat. Hifi. L2; 0.41,^8,^^,101. 

and 
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and dimioiihed ; that the Ma(s of 
Maa's Blood is fo aUb; that the 
Humours are re(blved and attra£fced> 
that the dead Bodies of Beafts are 
corrupted, that all Animals expire at 
the time of Ebb 5 particularly man; 
that the Sea purgeth it (elf of filth, 
every Full- moon, which gave occa* 
Hon to the Fable of the Sun's having 
his Stable about MeJJina and Mihtxr 
zo'y and divers other fbch like con- 
ceits, which thofe Authors name> 
too many, and too improbable, to 
deicrve to be reckoned up in this 
place* 

But whatever influences the 
Moon may have upon things here 
below, whatever her Concern may^ 
be in any tranfadrion of Nature, or 
any other ofiSce of the Creation, it 
is however very certain that her 
Li^y Eclip/esy Monthly Revoluthns, 
and Latitme, or Vagations towards 
pur Poles, are of great ufe to us. 

By 
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B Y her Li^t^ to which I may add 
that of the Stan^ we and the reft of 
the Creatures are able to protra(5l: 
oar day at pleafiire, to go hither and 
thither, as our occafions call,, and to 
difpatch many of our affairs by 
Night, or to betake our felves to 
Repofe and Reft, to which, accord- 
ing to Fliny (c)y the Moon doth 
naturally incline us. 

A & to the Ed'tpfeSf whether of 
Sun or Moon, they have their excel- 
lent ufes too. The Aftronomer ap- 
plies them to conflderable fervices 
in his way; and the Geographer 
makes them no lefs ufeful in his; 
the Chronologer is enabled by them 
to amend his accounts of time, even 
of the mod ancient days, and fb 



(c) Feruttt LuHafmmUuum ac mol/e &dut, atque 
mBurnumt folvere hutttorem, & trahert, mu attr 

ferre. Id manifeflum ejfe quhd Somnofopitis tor* 

porem emraSfum in cqfut revQcet, Plin. l<.9- cap^ 

lOf. 

down 



^^f 



chip. ^. U/efulfje/s of Eciipfes. 187 

, t III I 

down through all ages; and the 
Mariner too can make them fervice- 
ablp to his purpofe, to difcover his 
Longitude, to corred his Account 
at Sea , and thereby make himfelf 
more fecure and fafe in the uttrod- 
den Paths of the Deep. 

S o for the Monthly Revolutions of 
the Moon, befides the ufes they have 
in the daily Variations of the Tide?, 
and perhaps caufing feme (iich Ri^> 
volutions too in the Humours and 
3odies of Animals, and in the works 
of Nature; belides this, \ lay, they 
are manifeftly pf excellent ufe in the 
PiviHons of Time, in meafuring out 
our Months, as the Sun doth our 
Pays and Years, according to that 
appointment of the Creator, Gen. 
1.14. y^nd God faidy Let there be 
flights in the Ftrmament of the Hea- 
pen, to divide the Day from the 
t^%ht I (tp4 ^^t them be for Sigm^ 

and 
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and for SeafonSy and for Days, and 
Tears. 

And ladly as to the Lunar La- 
titude , or ProgrefTes towards our 
Poles, befides the ufe hereof to the 
preventing the two frequent Eclipfes 
of the Sun and Moon, thofc Vaga- 
f ions are of great u(e to the Polar 
parts of the World, in affording 
them a longer, as alfo a flronger and 
better light, than if the Rays fell 
snore oblique : which mufl needs be 
a very great comfort, and of won-? 
derful fervice to the Inhabitants of 
thofe forlorn parts, in their long and 
tedious Nights, of fbme Days, yea 
(bme Months length : to men, to 
enable them to difpatch fnch of their 
Affairs at are of perpetual and con- 
ftant neceflity J and to other Ani- 
mals of the Air, Land, or Waters, 
to enable them with greater ea(e, and 
pleafure, to get their Food, and pa(s 
where their pleafure leads ^hem. 

Thu$ 
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Thus the great CREATOR 
hath made the Moon to be of ad- 
mirable uie to our Earth. And fb 
wifely hath he contrived his Works, 
that they are mutually ferviceable to 
one another, fb that what good fer- 
Vices one doth, the other as readily 
returneth again. Thus as the Moon 
is a Moon to us, fo the Earth is, 
with great realbn concluded by the 
Philoibphcrs, to be a Moon to the 
Moon J not indeed a Secondary Pla- 
net moving periodically about her, 
but fuch a Planet, as refleds the 
Light of the Sun to her, and per- 
haps makes (uch like returns of In- 
flux, as I faid the Earth receives from 
her. For it is not to be doubted, 
if the Earth rcfleds light, and gra- 
vitates to the Moon, as well as the 
Moon to the Earth (which is highly 
probable) but that there is a mutual 
intercourfe, and return of their Influ- 
ences, and good Offices. And this 

is 
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is ftill more probable from the like- 
nefs difcernible between the Earth 
and the Moon^ which is a ftrong 
predimption that the Mood may- 
nave the fame occadons for the 
]^arthy as the Earth for her. For 
that file is an opake body, and thac 
her fur face is covered in fome mea- 
fiire with Hills and Valleys, is ma- 
nifefl: beyond all doubt to our Eye fJJ 
as I before (aid : and that (he hath 
an Atmofphere is what hath been 
not long Hnce fej difcovered : and 
that there are large Oceans and 
Colledions of Water is what 1 have 
before made probable (fj. And 
therefore agreeing thus in Conftitu- 
tion and Make, their OccaHons for, 
and Influences upon each other are 
in all probability mutual, and much 
the fame. 



(d) See Book $. Chap. 2. Note a. 

(e) See before Chap. 3. Note a. 

(f) Book 5. Ch. 4. Note A, as alfo the Preface. 

And 
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And after this manner, the in- 
finitely Wife Contriver of the Uni- 
verfe feems to have tranfaded 
throughout that immenfe (pace, by 
making all the feveral Globes ufe- 
ful to one another. Thus all the 
Planets of our Solar Syfteme are of 
confiderable u(e to us, all of them 
refle<5t Light unto us, and fbme of 
them a Light (b bright and ftrong, 
as particularly Venus and Jupiter^ 
that they are a good fiipply of the 
Moon's abfence in the night, as well 
as the Sun's. Nay the very Secon* 
dar'tes (which I fhall fhew are of 
greateft ufe to their Primary Planets) 
have their ufes too amongfl; us ; noc 
only as being evident demonftrations 
of the great Works of God, but al- 
fo in miniflering to the difcovery of 
the Longitude of the mod diftanc 
Places upon the Earth. So for the 
Ftxt Stars J which I have before fhewa 
to be (probably) (b many Suns, mini- 

ftering 
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ftering to as many Syftemes of Pla- 
nets J it is certain they are of great 
fife TO ns in fiipjrfying the aWence of 
the Son and Moon by Night. hsA 
there is no great doubt to be roadcy 
but that the like Returns are made 
to them, and their Syflemes by our 
Sun. So that here we have an 
admirable Oeconomy obferrable 
tfaronghoDt aU the vilible Regions 
of the Umrerfr, in the mutaal Af- 
finances, and Returns, which one 
Globe afibrds the other, even at the 
greateft Dift'ance. 




Chap. 



chap, j., 1^3 




Chap. V. 

Of the Moons, or Secondary 
Planets in general, which 
are otferved aioutfome of 
the Primary Planets, 

HA V I N G taken a view of the 
methods which ate ufed for 
the acconimodating the Earth with 
Light and Heat, let as caft our Eye 
to the reft of oar Solar Syjiemei and 
e:itamine whether any thing of the 
like kind is to be found there. And 
here we (hall find a no lefs admira- 
ble Scene of the great CREATOR'S 
Care and Wifdom, than we dilco^ 
vered in the Earth and Moon. In 
Mars indeed, we can difcern a great 
iimiticude with the Earth, in its Opa- 
city and Spots, but we have not yet 

O been 
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been able to perceive any attendance 
of Moons, as in the other fuperiour 
Planets j not fb much probably be- 
caufe there are none, but becaufe 
they are fmall, or they reflect a 
weak light, and are at a great di- 
fiance from us. And as for Fenm 
and Mercury there may be no oc- 
calion for any Attendants, by rea- 
(on of their proximity to the Sun. 
But in the two higheft, or more Ji- 
ftant Planets, Jupiter and Saturn, 
we have a very noble, and entertain- 
ing Scene of the CREATOR'S Glory, 
For whereas thofe two Planets are at 
a much greater diftance than any of 
the other Planets, from their Foun- 
tain of Light and Heat, the Sun j 
and as confequently their Heat and 
Light ate abated in proportion to 
the fquare of their Diftances ; fo ta 
make them amends, they are fur- 
rounded with a more grand Retinue 
of Secondary Planets y or Moons ^ 

Jup'tter 
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Jupiter with four, Saturn with five^ 
as 'tis imagitied^ and probably 
hiore (a). 

And dti admirable terhedy thi^ 
is, not only for the great diftance 
of the(e two Planets from the Sun, 
but alfo for the tardity of their pe- 
tiodick motion in their refpe<5tiv<t 
Orbits. For whereas Saturh revolver 
round the Sun bdt once in near thir- 

(a) Mr: Huygens in his CofMtheor: p. 99, 

f jives this account of the difcovcry of the Satel- 
ites of Jupiter and Saturn^ That it is weB known 
the difcovery of the CircumjOvials is owing to Ga4 
lilflBOj that the brighteft, and outermoft Circuntfa* 
lurnial he happened to fee with a 12 foot Glafs in 
ihe year 16^^ ; that the refl are owing td Caffinii 
who firfl faw them with a Glafs^ of CampaniV 
grinding of ^6 feet, and afterwards with one of as 
fhany feet above an hundred. That the 'third and 
Fifth Caffini Jhewed him in 1^72, and afterwards 
oftner. That Caffini acquainted him by Letter af" 
terwards with his difcovery of the Firft and Second 
in 1684. That the tnJjo lafl dre not edfily difcern- 
ed , and he cannot fay he ever faw them. That 
ifejides thefe Fivey he fufpeSis there may be One or 
hiore lye concealed. Qt which fee Chap, ji (dl-^ 
lowing; 

o 2 ti 
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ty years, and Jupiter but once in 
near twelve, it comes to pafs that 
the places near the two Poles of 
thofe Planets, have a Night of near 
fifteen years in Saturn , and fix in 
Jupiter^ fiippofing their Axes incli- 
ned to the Planes of their Orbits^ 
as it is in our own Globe. But (up- 
poOng (as it is imagined) that their 
Axes are not fb mnch inclined, and 
that their Days and Nights, their 
Winters and Summers are nearly e- 
qual J in this rcfpeiSl; the Gale would 
be woffe than in the long Nights in 
the other Cafe : but in both Cafes, 
ihe Polar Parts of both thofe Pla- 
nets would be difmal regions of dark- 
nefs, when fo long detained from 
the kindly \eifits of the Sun. But an 
admirable remedy is found, and a 
glorious Scene of the great CREA- 
TOR'S Works appears therein, as 
will be manifeft by coniidering par- 
ticulars 
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ticulars in each of thofe two Supc- 
tiour Planets. 



Chap. VI. 

0/ Jupiter .y Moons, Days, 

and Seafons. 

IN fpeaking concerning the Supe- 
rior Planets in particular, I {hall 
gin with Jupiter. The Didance 
of this Planet from the Sun, is 
reckoned to be 343 millions of miles 
farther from the Sun than we are^ 
and by that mean's the Sun's Light 
and Heat are 17 times lefs ther^e 
than with us, and its apparent Dia- 
meter, five times lefs (b). And con- 

(b) Gregorit Aftr^. h.JS. Prop. j. Mr. Huygens 
makes the Light and Heat but 25 times lefs^ and 
the apparent Diameter 5 times. Co/moth. p. 103. 

O 3 fijdering 
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iidefing hovir vaft a Globe Jupiter is, 
having its fuperficies 100 times, yea 
(accbrding to Mr. Huygeni's compu- 
tations) 400 times bigger than that 
of the Earth j in this Cafe, what 
vaft tra<5ts of that Globe muft needs 
lie in profound darknels, and defpla- 
tion, had no remedy been prpvided ? 
But there are divers prpvided. One 
is by the frequent Rotations of Ju- 
piter round his own Axis j which bcr 
ing performed in lefs than i o hpurs, 
it comes to pafs, that what is want- 
ing in the ftrength, and degree of 
Light and Heat, is compenfated by 
the frequent Returns thereof 

The other Remedy is by the In« 
creafe of the number of Moom about 
Jupiter, who is attended (as I faid) 
with four, as we who are nearer the 
Sun, are with one. Concerning 
which thefe four things are remark- 
able. 

l. Their 
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1. Their Bulk, which in all pro- 
bability, is qot in any of them lefs 
than oar Earth, as the mod inge- 
nious Mr. Hu^gem concludes (b) from 
their (hade upon Jupiter's diik. By 
which partly it is that, 

2. They reflect fo ftrong, brifk, 
and vivid a Light, as appears very 
illudrious, and entertaining, even to 
us at fo great a didance from it: 
which cannot but be very pleafing 
and comfortable to that Planet : be- 
f)des the no lefs beneficial and friend- 
ly Influences conveyed therewith at 
the fame time. 

3. Their due Diflances from Ju' 
pitery and from one another; and 
their agreeable periodick Revoluti- 
ons, which I have formerly obfer- 
ved (d) to be in the moft exadfc ma- 
thematical proportions. By the firfl 

(h) Cofmotheor, p. lo j. 
(d) Book^. Chap.4. 

O 4 of 
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of the{e, thofe Satellites efcape all 
difagreeable Concourfes, and violent 
Oppofitions, and, in the moft kind- 
ly manner, fend their Influx to the 
Planet they wait upon : and by the 
latter, they are perpetually carrying 
about their Light, and other benefits 
from place to place. For by the 
inotion of thelnnermoft, round once 
in lefs than two days j of the next 
in about 3 t days j of the Third in 
foraewhat above a week j and of the 
Outermoft in near 17 days ; by thefc 
means, I fay, it happens very feldom 
that any part of Jupiter is at any 
time without the prefcnce and atten- 
dance of one or more of thofe Sa- 
tellites J but one is vifiting one parr, 
whilft another is attending another, 
and another another part, and Ju- 
piter hirafelf making (peedy Returns 
and Revolutions all the while. 

4. The laft thing remarkable is 
the Latitudes of Jupiter's Moons, of 
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their progreffcs towards his Poles, 
which are ia a dae proportion to 
their Diftances and Periods : as I have 
before (hewn, Book^. Ch. y. 

And as the Latitudes of thefe Sa- 
tellites differ, according to their Di* 
ftances and Periods ; (b another re* 
markable thing therein, is, that they 
fhifc their Latitudes, in longer or 
fhorter times, according as their La- 
titudes, or Vagations towards the 
Polar Parts of Jupiter^ are greater or 
leffer. By which means, fbme are 
making their progrefles towards Ju" 
Piter's Poles one way, whilft fome 
arc wandering the other way, and 
fbme are (laying there a longer time, 
and fome a lefler and letter time. 
By which quadruple Variety of La^ 
ticudes, and perpetual changes of it, 
it comes to pafs, that thofe large 
tracts towards the Polar Parts of that 
vaft Planet, have their due (bare in 
p|ie light^ and kindly fervices, of its 

four 
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four Moods, and are feidom or iie« 
ver deprived of them. 
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Chap. VII. 

Of Saturn s Moons, Ring, 
Da^y, and Sea{6ns. 

HA V I N G feen the admirable 
provifion made for the te- 
medyingji^pher's great diftance from 
the Sun ; let us, in the laft place take 
a view of Saturn; which is above 
loo millions of Engltjh miles farther 
from the Sun than Jup'tter^ and near 
700 millions of miles farther than is 
our Earth. And here our Glaffes, as 
imperfe<5t as they are, have difcover- 
ed fo furprizing an Apparatus, that 
muft needs ftrike every one that views 
it with wonder and amazement, 

For, 



/ 
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For, in the firft place, inftead of 
four Satellites or Moons, as Jupiter 
hath, Saturn hath five, and pro- 
bably more. Three of thefc I my 
felf have feen with Mr. Huygens's 
iz6ioot Glafs; but for want of a 
Pole of fufficient height to mount 
the Glafs high enough, I am not 
fijre I have feen any more. And 
beiides tho(e Five, which others 
have feen, there is great reafon to 
conclude there is a Sixth lying be** 
tween the two Outermoft, there be- 
ing a larger fpace between them 
than is in proportion to what is 
found amongft the reft. And it is 
not improbable but that there are o- 
thers alfo lying beyond the Fifth, or 
Outermoft, but become invifible at 
fb great a diftance from us, by means 
of fome obfcurity, fuch as is obferva- 
ble in the Outermoft it felf, which 
is never ;o be feen by qs, but in the 

weftern 
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weftcrn part of its Orbit, as Mr. Huj- 
gem well ob(crves (a). 

These Satellites we may retfb- 
nabjy conclude to be of a prodigious 
bulk, for the reflediog of Light, 
and for their other minidrations to 
Saturny becaufe othcrwife they could 
not be feen at fo great a diftance as 
the Earth j and particularly one of 
them (b) is of that magnitude, and 



{a) The reafbn why Saturn^s fifth Satellite ap- 
pears not on the Eaftem, but Weftem part of 
its Orbit, Mr. Huygens very fagacioufly (like 
himfelf ) conjedures to be, becaute this Satellite^ 
zs the Moon doth to the Earth, always turns one 
and the fame Side to Saturu, and becaufe this Sa- 
teltite hath, he imagines, only one part of its fur- 
face clear, and the greateft part obfcure, and. 
not able to rcfledt fufficient Light to us, thcre- 
fbre all the time that obfcure part is turned to- 
wards us (which is whilft the Satellite is in the 
Eaftern parts of it's Orbit) it difappears: but in 
the Weftem part it appears, becaufe the bright 
Side lies towards us. Cofmotheor. p. 118. 

(b) It is the fourth SateBlte^ or Outermoft 
but one (called from its firft Difcovcrer, f be Hvr 
genian SattUite) that is ip vifijjle. 

m 
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its Light fo brifk and vivid, that it 
appears very illuftrious through our 
longer Glafles, and may be difcerned 
with our ftiorter. 

A s to the DiftanceSy the Periods^ 
and Latitudes of thole Satellites » 
they being confentaneous to what I 
have already taken notice of in Ju" 
piter, I fhalt not infift upon them, 
but pais to another proviiion made 
for the great didance of that Planet ; 
which is a thing fo fingular to Sa- 
turn, fo unufual in all thereft of the 
Creation, and Co amazing, that it 
is an evident and noble demonftra* 
tion of the great CREATOR'S A^ 
and Care ; and that is Saturn's Ring, 
Concerning which thefe things arc 
obfcrvable. 

I. The prodigious j«?2? of it, its 
great breadth and vafl compafs. This 
we may make a judgment of, by 
comparing it with Saturn, himietf. 
And fiippoHng the Diameter of Sa- 

^ turn 
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turn to be as is before determined^ 
P345I Englifh mileS) the Diameter 
of his Ring will be iioK^j fuch 
iniles,and its breadth about i^ioo(c)i 
an amazing Arch to an Eye placed 
in that Planet. 

z. The due and convenient Di- 
ftance of it from Saturn it fclf j^ not 
clofely adhering to it, becaufe that 
would annoy a large portion of Sa-^ 
turn's Globe, by depriving it of the 
Sun's Rays, but environing it about 
the diftance of its breadth j by which 
means the Sun's Light and Heat are 
permitted to enter between the Pla- 
net and its Ring, whilft other Rays 
are at the fame time refled:ed upon 
the Planet by the Ring. 

(c) Mr. Huygens in his Syjlema Saturn, p. 47. 
and Cofmotheor. p. lop. determines the Diameter 
of Saturn's Ring to the Diameter of Saturn^ to 
be as p to 4; and the Breadth of the Ring, and 
Diftance of the Ring from Saturn s body, to be 
nearly equal, and accordingly thefe numbers arc 
defined here. 

3, Th« 
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5. The thicknefs of the Ring, 
which is hardly, if at ail perceivable 
by us 'y which is as great a benefit, as 
its edgling fliade would be an annoy- 
ance^ was the Ring thick. 

4. Its fmoothnefs and aptitude to 
refled Light and Heat (d) is a won- 
derful convenience in it. Was it full 
of Mountains and Valleys, and I 
may add Waters too, as in our earthy 
and probably the Moon likewife, the 
Reflexions would be too weak to 
render the Ring vifibte unto us, at 
(o great a diftance as we are; but 
perceiving its Light to be fo lively 
and (Irong, as to render both it fel^ 
and Saturn very illuflrious, it is a de- 
monflratioa of the aptitude of its 
flru(5ture, and fmoothnefs for the 
reflexion of Light and Heat to the 
Planet it ferves. 



(d) See Hugen. Syft. Saturn, p. 70. 



As 
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5. As the Periodical Revolution^ 
of the Earth, are an excellent and pro- 
vidential contrivance, for thofe uie* 
fill and necelTary mutations we have 
of the Seafbns of the year, fo no 
doubt but the fame benefits accrue 
to thofe Revolutions, which Saturn 
hath about the Sun. It is vifible, 
that as Saturn changes its place in its 
Orbit, fo its Ring receives a variety 
of Afpeds (e) not only with refpe<^ 
to OS, but to the Sun. Thus in one 
part of the Orbit it appears with a 
(f) larger EUipfis, fb as to exhibit 



(e) Every 14 or 15 years Saturu's Ring hath 
the fame Face,* appearing at one time with 
large open Anfgy at another time with no Ring 
at all. Which Appearances it obtained) by gen- 
tle progreflcs from the one to the other Face. 
As, if the Attfa are at the largeft, they gcadtial- 
ly diminifl), until no Anfe or Apertures are tx> be 
feen in the Ring, and at lail no RJng at all alfo. 

2>ee t*^- o. 

(f) This Mr. Huygens fliews is when Smutu is 
2o 4^ degrees in Gtmini and Sagittarj. This was 

a large 
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a large fpace between it and Saturn : 
in another Part, with a lefTcr, and 
fo with a leflTer Ellipfis, and fome- 
times as only a (lender ftrait line, and 
fometimes it is not vifible at all fgj : 
alfo fometimes one fide of the Ring is 

the Appearance ic had in April ijoS, and which 
it will again receive at the end of 172^; only 
with this difference, that whereas the Ring tra*- 
verfed the Upper or Northerly part of Saturn's 
Disk in 1708, it doth now, and will for fome 
years to come traverfe the Lower, or Southerly 
Part thereof; as is reprefcnted in Fig.j. 

(g) Mr. Huygens (hews that for about fix 
months before and after Saturtfs being in 20 4- 
degrees of Virgo and Vijces^ the Ring is not vi- 
fible, but Saturn appears round. Syfi. Saturn. 
p. 59, 74, cJt'c. And accordingly at this very timet 
there is no appearance of the Ring, only a 
fmall narrow Lift or Belt crolfeth the middle of 
Saturn's Disk, of a colour fomewhat different 
from the reft of Saturn's Face, and in the place 
where the Ring fliould be. This appearance of 
Saturn is reprefented in Fig. 8. which is the ap-^ 
pearance he had through a very good 34 foot 
Glafs, at the latter end of OElob. and beginning 
of Nw. this prefent year 1714. But a little be- 
fore this, viz,, on Sept. 26. 1 could through an. 
ii6 Glafs difcern the narrow Ends of the Ring 
on each fide Saturn. A Reprefentation of which 
I have given in Fig. 9. 

P enlightned 
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enlightened, and reflects light to- 
wards oiie Part of i^^y/arw, (bmetimes 
the other enlightens another Partj 
and there is no doubt, but that as 
our Earth has its Seafons, according 
to its portion to the Sun, in its peri- 
odical motion in its Orbit; (o Sa* 
turn throughout his Period, hath 
his Scalbns, according unto his po- 
fition to the Sun, and the various 
Reflexions of the Ring upon the fe- 
veral parts of his Globe (h). 

These five things obfervable in 
Saturn's Ringj we have pretty good 
alTurance of, from our Views through 
good GlafTes. But there is a 



(h) There is very great reafon to imagine this 
doth certainly happen in Saturn, becaufe as 
Mr. Huygens obferves, Saturn appears fometimes 
more fplendid than at other times. Ita femfer 
(faith he) qud fropiks verjus Caneri & Cafrkorai 
figna accefferity eh majorem, out certh ffendidiorentt 
etiam abfque Ttlefcopio apfariturumy quiffe Anmtli 
EUiffi femfer ft latiks fandente. Huygen. Syft. 
Saturn. P'5<^> 

6, Thing 
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6. Thing I fhall add as only 
conjeAural, and that is, A fuppoft- 
tion that the Axis oi Saturn (^/^ is in- 
clined (and that pretty much Mfo) 
to the Plane of its Ring, or the Plane 
of its Orbit at leaftj and that he 
hath a Diurnal Rotation in fbme 
certain (hort fpacc of time. For 
without thefe two conveniences, very 
large trads oi Saturn would (ufFer ex- 
tremely for want of the Sun. For 
if Saturn hath no other motion, but 
that round the Sun in its Orb, one 
part muft be excluded from the Sun's 
Vifits for 1 5 years, whilft the other 
partakes all the while .of them; and 
one Hemifphere will enjoy the bene- 
fit of the Ring, whilft the other is 
eclipfed by it : and in this cafe the 



(i) Mr. Hujgens determines the Incliiiatldn of 
Saturn's Axis to the Plane of his Orbit to be 
31 gr. as that of the Earth is 23 degrees. Cofmo- 
theor. p. 108. ^ 

Pi Ring 
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Ring would be nearly as prejudicial 
to the eclipfed part, as it is ufeful to 
the enlightened. But fuppofing Sa- 
turn to move round in the fame, or 
a fhorter time than Jupiter^ and in 
a Path pretty much inclined to the 
Ring, all Parts then of that vaft Pla- 
cet will have their frequent returns 
of Day and Night, of Heat and 
Cold. And fince this is what is dif- 
cernible in the other Planets, and is 
no le{s oeceffary for the benefit and 
comfort of this, we may reafonably 
conclude the thing to be probable, 
although not difcernible at Saturn's 
great diftance from us. 



Chap. 
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Chap. VIIL 

The Conclufion. 

THUS I have taken a View 
of the provifion made for 
thofe two grand, and univerfal Ne- 
cefTaries, Light and Heat j things, in 
all probability, no le(s necclTary for 
the other Globes, th^n for our own j 
and things which not only Animals 
cannot fubfifl: without, but what all 
things here below, ftand in need of) 
as well as they. When therefore 
we adually fee, and feel thofe in^ 
dulgent provifions, thofe amazing 
ads of the great CREATOR,- when 
we have views of their extent into 
Myriads of other the moft diftane 
Globes J when (to go no farther we) 
(ee in our own Syfteme of the Sun, 

P 3 fuch 
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fiich a prodigious Mafs of Fire as the 
Sun is, placed in the Center, tofcacter 
away the DarkneJfs, and to warm and 
cherilh us by Day, and fuch a noble 
Retinue of Moons and Stars attending 
and aflifling us by Night j when we 
(ee this wdulgencey this care of the 
CRE ATOR,extendcd to all the other 
Planets, and that, according to their 
feveral diftances, they have a pro- 
portionate provifion of the greater 
number of Moons, and Saturn a 
(lupendious Ring befides, to fopply 
the decrease of Light and Heat; who 
can be otherwife than amazed at (iich 
Providential, fiich Ufeful, fuch well 
Contrived, fuch ftately Works of 
GOD! Who can view their Glories, 
and partake of their beneficial In^xx'^ 
ences, and at the fame time not a« 
dore the Wifdom^ and praife the 
Ar/«^«fA of their CONTRIVER and 
MAKER! But above all, fhould there 
be any found, aniong Rational Beings, 

fp 
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fo (lupid, (b vile, fb iDfacuated with 
their Vices, as to deny the(e Works 
to GOD, and afcribe them to a Ne~ 
cejjity of Nature^ or indeed a mere 
Nothings namely Chance / But fuch 
there are to be met with among our 
felves, and (bme fuch the Prophet 
tells us of, Ifat. y. 11, ii. Men that 
had fo debauched themfelves with 
drink, and enervated their minds by 
pleafures, that they regarded not the 
work of the Lord^ neither conjtdered 
the operation of his hands. Such per^^ 
fbns having led their lives in fuch a 
manner, as to wifh there was ao 
GOO, to call them to account, would 
then perHiade themfelves there is 
none ,* and therefore (lupidly afcribe 
thofe manifeft demonftrations of the 
indnite Power zwAWifdomoi GOD^ 
to a mere Nothing, rather than to 
their great Author. But may we 
not with as good reafbn, imagine a 
lighted Candle, a well made Culi- 

P 4 nary 
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nary Fire, a flaming Beacon, or 
Light-houfe, to be the work of 
Chance^ and not of Man^ as thofe 
Glories of the Heavens not to be the 
Works of GOD 7 For it is very cer- 
tain that as much Wifdom, Art, 
and Power, worthy of God, is fhewn 
in the Lights of the Heavens j as 
there is in thofe upon Earth, worthy 
of Man, which none can doubt were 
contrived and made by Man. And 
if from thefe mean Contrivances and 
Works of Man, we conclude them to 
be the Works of Man ,• why not the 
grand, the amazing Works of the 
Heavens, fiirpafling all the Wit and 
Power of Man, why not thefe I fay, 
the Works of fome Being as much 
fuperior to Man ? According to the 
Argument of Chr'y/ippm which ftiall 
conclude this Book. If there be a- 
fty Being that can effeB thofe thwgs, 
which Man, although endowed with 
Reafon, h not able to effeB ^ that Be- 
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i«g is certainly ^ eater, and flrotiger, 
and wifer than Man. But Man it 
not able to make the Heavens ; there- 
fore tht Being that did make them, 
excels Man in Art, Counfel, Prudence, 
and Power. 
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BOOK VIII. 

Practical Inferences 

From the foregoing 

SURVEY. 

In the foregoing feven 
Books having taken a 
View of what prefents it 

fclf to us in the Heavens, 

and feen a Scene of the greateft 
grandeur, a ^ork well contrived, 
admirably adapted, and every way 
full of Magnihcence; all that now 
remains is, to endearonr to make 
thefe 
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thefe Views and Confiderations ufc* 
ful to our fclves. Which I fhall do 
in the following Chapters. 

Chap. I. 

The Exigence of GOD col- 
leSed hy the Heathens 
from the Works of the 
Heavens. 

TH E firft and tnoft ready and 
natural Deduction we can 
make, from fuch a glorious Scene of 
Workmanfhip, as is before reprefent- 
ed, is to confider, fVho the Great 
PForkman was 7 

T H AT the Author of all this glo- 
rious Scene of things was GOD, is 
fuch a Conclufion, that even the mofl 
ignorant, and barbarous part of man- 
kind have been able to make from 

the 
3 
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the manifeft (ignais vifible therein j 
Signals fb plain and conclufive, that 
Tulhf% Stokk (a) cites it as Ariftotle's 
opinion, That if there were fuch a 
fort of people\ that had always lived 
under the Earthy in good and fplendid 
HabitationSy adorned with Imagery 
and PiBureSy and furnijhed with all 
things that thofe accounted happy ^- 
bound with : and fuppojing that thefe 
People had never at any time gone 
out upon the earthy but only by report 
had heard there was fuch a thing as 
a Deity y and a Power of the Gods j 
and that at a certain time afterwards^ 
the Earth fhould open^ and this Peo- 
ple get out of their hidden manftons 
into the places we inhabit : when an 
the fudden they fhould fee the Earthy 
the Seasy and the Heavens j perceive 
the magnitude of the Clouds^ and the 
force of the Winds j behold the Sun^^ 



(a) De Nat. Depr. 1-. a. q.37. 

and 
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and its Grandeur and Beauty ^ and 
know its power in making the Day^ 
by diffufing his Light throughout the 
whole Heavens ,• and when the Night 
had overfpread the earth with dark^ 
nefsy they Jhould difcern the whole 
Heavens befpread and adorned with 
Stars y and fee the variety of the 
Moon's Phafes in her Increafe^ and 
Decreafe^ together with the Rijings 
and Settings y and the fiated and im" 
mutable Courfes of all thefe through' 
out all eternity ,• this People y when 
they Jhould fee all thefe thingSy would 
infallibly imagine that there are Gods, 
and that thofe grand Works were the 
Works of the Gods. Thus have we 
the opinion and concluHon of two 
eminent Heathens together, Arifiotle 
apd Tullfs Stoick. 

And if the Heavens (o plain- 
ly declare the Glory of God, and 
the Firmament Jhewetb his handy 

zvork 
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work (b) } if thofe Characters, thofe 
ImprefTes of the Divine Hand, are Co 
legible, chat their line is gone out 
through all the earth j and their 
words to the end of the World ^ fo that 
there is no Language^ Tongue^ or 
Speech where thetr voice is not heard i 
cay if tbefe things are fuch, that even 
a fubterraneous People would, at firil 
fight, conclude them to be G O D*s 
Work'y how daring and impudent, 
how unworthy of a rational Being is 
it, to deny thele Works to GOD, 
xmd afcribe them to any thing, yea 
a mere Nothing, as Chance is, rather 
than GOD ? Tully's Stoick laft men- 
tioned denieth him to be a Man who 
fhould do this. His words (c) arc. 
Who would fay he is a man , who 
when he fhould behold the Motions of 
the Heavens to be fo certain , and the 
Orders of the Stars fo efiablifhedy arid 
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(t) Pfal. ip. I, &c. 
(c) Cicero ibid. cap. 38. 

all 
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things fe well conneBed and adapted 
together; and deny that Reafon was 
here^ and fay thefe things were made 
hy Chance y which are managed with 
fuch profound counfel^ that with all 
our wit we are not able to fathom 
them? What! faith he, when we 
fee a thing moved by fome certam 
device y as a Sphere^ the Hoursy and 
many things beftdes j we make no 
doubt but that thefe are the works of 
ReUfon. And fo when we fee the 
noble train of the Heavens ^ moved ^ 
and wheeled about ^ with an admirable 
pace^ and in the moji conflant man* 
ner^ making thofe anniverfary changes^ 
fo neceffary to the good and preferva^ 
tion of all things } do %ve doubt whe^ 
ther thefe things are done by Reafon^ 
yea^ by fome more excellent and di^ 
vine Reafon? For^ faith he, fetting 
afide the fubtilties of Difputation^ we 
may aBually behold with our eyes in 
fome meafure y the beauty of thofe 

things 
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things which we affert are ordered Iry 
the Divme Providence^ And then 
he enters into a long detail of Par- 
ticulars of this kind, too many to be 
named here. 

Thus Cicero^ throughout whofe 
Works fo many paflages of this na- 
ture occur, that it fvould be endlefs 
to cite them : and therefore one ob- 
fervation that (hews what his opini- 
on was of the Senfe of Mankind in 
the matter, fhall clofe what he faith, 
and that is in his Book de Legibus (d), 
where he faith, Among all the tribes 
of AnimaUy none but Man hath any 
fenfe cf aGod-y and among mankind 
there is no Nation fo favage and bar- 
barous^ which although ignorant of 
what God it ought to have, yet well 
knows it ought to have one. 

And after the fame manner Se- 
fieca (ejy who inftanceth in two things 



^«i 



(d) L.I. c. 8. 

(e) Epift. 117. 

to 
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to fhew the deference we are apt to 
give to the general pre/iimption and 
confent of mankind. Otie is in the 
Immortality of the Soul: the other is 
in the Exijience of a Deity j which ^ 
faith he, among other /Arguments we 
colleB from the innate opinion which 
all men have of the Gods : for there 
is no Nation in the World fo void of 
Law and Morality y as not, to believe 
but there arefome Gods. Nay Co po- 
fitive he is in this matter, that in a- 
nother place he expreflly faith. They 
lye that fay^ they believe there is no 
God. For aithough by Day they may 
affirm fo to thee, yet by Night they 
are to themfelves confcious of the con- 
trary. Much more could I cite out 
of this famous Heathen, but one paf- 
fage relating to the Heavens fhall fuf^ 
fice, and that is in his Difcourfe 
fliewing Why Evils befal good Men^ 
feeing there is a Divine Providence (e). 



i«»<»«i 



(e) Quarehnisviru^ &c. c i. 

d He 
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He takes it for granted in this DiP- 
courfe, that there is fuch a thing as 
a DIVINE POWER and PROVI- 
DENCE governing the ff^orldi and 
he faith, it was needle fs for him tojhexv 
that fo great a Work [as the World] 
could not fiand without fome Ruler j 
that fo regular Motions of the Stars 
could not be the effeBs of a fortuitous 
Force y and that the impulfes of Chance 
mufi be oftentimes dijiurbed and jujtle : 
that this undijlurbed P^elocity which 
hears the weight of fo many things in 
the Earth and Seas, fo great a num- 
ber of heavenly Lights^ both very il- 
lujiriousy and alfo fhining by a ma- 
nifeji difpofaly muji needs proceed by 
the direBion of fome eternal Law: 
that this can never be the order of 
ftraggling Matter j neither is itpoffible 
for things fortuitoufly and rdjhly comr 
binedy to depend upony and manifefi 
fo much Art. Divers of which mat- 
ters he proceeds to inflaace in. 

Thus 
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Thus Ctcero and Seneca i to whole 
evidences I might have added many 
others, particularly a great deal out 
of Plato (the dru'me Plato^ the Ho' 
mer of Phihfophers^ as he is called 
by the Ancients :) But it would be 
needlcfs as well as tedious, Hnce thefe 
two former have given us the fenfe 
of Mankind, as well as their owa 
opinion in the matten 

^Sa aSa dMM aJKA aXA aXa. aMA. i4JKA aKa. ^JKa aXa ■»■* aSa ^MA. .aXa ^KA. aMA. ttt^ 
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Chap. IL 

GOVs PerfeBions defnett-' 
Jirated ly his Works. 
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S G O D*9 fPorks have heea 

I 

fhewn to be itianifeH; Demon- 

ftrations of his Exijlence j fb they 
are no lefs of his Perfe&iom, p?rti- 
cularly of his infinite Power, fVip" 
dom and Goodnefs ^ inafmuch as eve- 

0,1 ry 
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ry Workrtian is known by his Work. 
A Palace that fhould hare nothing 
defediive in Situation, Beamy, or 
Convenience would argue the Archi- 
fed to have been a Man of Sagacity, 
and ikilfnl in Geometry, Arithme- 
tick, Opticks, and all other Mathe- 
matical Sciences, Serving to make a 
Man a complete Archited ; yea td 
have fbme Judgment in PhyHck, 
and Natural Philofbphy too. And 
fo this glorious Scene oif GOD's 
Works, the Heavens, plainly demon- 
ftrate the Workman's infinite fVif- 
dom to contrive, his Ommpotency to 
make, aind his infinite Goodnefs^ in 
being (o indulgent to aH the Crea- 
tures, as to contrive and order alt 
his Works for their good. For 
what le(s than Infinhey could efifed 
all tho(e grand things, which I have 
in this Di(courfe fhewn to be mani- 
fed in the Heavens ? What Archited 
could build liich vaft Maffes^ and 
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(iich an innumerable company ojf 
tbem too, as I have (hewn the Hear 
vens do contain ? What Mathematt- 
daft cpuld (b exa<Stly adjuft their 
Diftapces? What Mecbamck lb nice^ 
]y adapt their Motions, Cq well con- 
trive their Figures, as ip the very 
bed manner may jferve to their own 
confervation and benefit, and the 
convenience of the other Globes al- 
fo? What Natural'tft^ What Ph'tlth- 
fipher could impregnate every Globe, 
with a thing of that abfblute ne- 
ceffity to its cpaiervation, as that of 
Gravity is? What Optic'tatty what 
Chymifl could ever haye hit upoii 
(iich a iioble Apparatus fpr Lighe 
tad Heat, as the Sun, the Moon, 
and the 3tars are? could amafs to- 
gether (iich a Pile of Fire as the Sun 
is-? could appoint (uch Lights as the 
M^oQ and other Secondaries arei 
None certainly could do thefe things 
but GOD. 

Q. 3 Chap, 
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C « A ?. III. 

Pf GODs Relation to us, 
and the Duties refulttng 
from thenc^^ 

IT appearing from the laft Chap- 
ter how great a Being the CRE- 
ATOR is, it is time to conHder 
what Relation he Aands in to us, and 
what is due from us to him. His 
Relation to us is that of CREATOR j 
dnd as fiich, of Confervatory Sove- 
reign ' L OR D and Ruler, one that 
hath an abfolute power over us, and 
all things Belongiiig to us, that cat! 
|i}bjed us to what' Laws he fees fit, 
and that can reward or punifh us a^ 
we deferve. And in this cafe, the 
!eaft we can do, is to revere aod 
^fear him at all times^ to worjbtp and 
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firve him with all our power, to 
comply with his holy Will fincerely 
and heartily, and to obey him ia all 
things he hath either fcnrbidden, or 
enjoined. And conHdering alfb how 
greit Indulgence and Love the CRE- 
ATOR hath (hewed in his Works 
throughout the Univerle, it natu- 
rally follows that we ought to be 
ttulj Thankful to him for his Mercy 
atid Kindnefs, and to love him for 
his Love and Goodne(s. 

These kind of Coaclufions are 
fo natural, that the very Heathens 
have in fome meafure made them. 
Thus Cicero's Stoick before cited, (a) 
^id verb 7 hominum Ratio non^ &c. 
What 7 doth not Man*s Reafon penei- 
^rate as far as even the very fJea* 
vens7 For we alone of all Animah 
have known the RiJingSy Settings and 
Cdurfes of the St(trs : by mankind it is 
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^^dijf //&f ^^y> ^^^ Monthy and Year, 
is determined y that the Bclipfes of 
the Sun, and Moon are knowtn, and 
foretold to all futurity ^ of whick Lu- 
minary they are, how great they will 
be, and when they are to happen. 
fVhich thing the mmd contemplating, 
it receives from htnce (b) the know 
Udge: of the Gods :■ from whence art- 
fes Piety ; to which is joined Jufticei 
and the other Firtues , from which 
fprings that bleffedLife which is equal 
mttOy and lihejhat of the Gods them- 
fehes, and in no refpeB yielding t$ 
thofe coelefiials, except in immortality^ 
which is not neceffary to happy living. 
And in his Book de Legihus (c) Gee- 
r0 brings in his Collocacor ^yiog, 
Sif igitar hoc a prineipio perfuor- 
fitm, Sec. i. e. Let shit he what every 

(h) Sone read k infiead of Jcdfit ai Ctg^ 
Xktmm » Acvfk A Us Ctpiftimem At- 



^ member 



Chap. 3* inferred by Heathens, 133 

member of the Commonwealth is fuU 
ly convinced of from the begmnmg , 
That the Gods are Lords and Cover-- 
nours of all things; that whatfoever 
things are done^ they are managed by 
their influence y rule and divinity ; that 
they merit a great deal of mankind i 
and obferve what every one is^ what 
he dothy ivhat he admits into his mind^ 
with what mind^ what Piety he cuU 
tivates Religion ; and that they take 
an account both of the Righteous and 
Wicked. Fory faith he. Minds that 
are indued with thefe Principles^ will 
fcarce ever depart from that opinion 
that is ufeful and true. And a littk 
after (d) one of the Laws ariiing 
from hence he faith is, Let Men ap-^ 
proach the Gods with purity ^ let them 
praBife Piety : far he that doth others- 
wife ^ God himfelf wUlbe the avenger 
of. This purity and iincerity is ib 

neceA 
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neceflary a concomitant of Religion, 
and divine Worfhip, according to Ci- 
cero, that he makes it, in another 
place to be that which diftinguifhes 
Religion from Supcrftition (e) Cultus 
autem Deorum efi optimusy Sec. But 
that religion, that worjfhip of the Gods 
is the heft, the pur eft, the holieft, and 
fulleft of Piety, that we always re' 
vere and worjhtp them with a pure, 
upright, and undefiled mind and 
voice. For, faith he, not only the 
Vhilofophers, but our Forefathers have 
diftinguijhed Super ftition from Reli' 
gton ,• which he afligns the difiFerence 
of, and then tells us. That the one 
bath the name of a rice, the other of 
Praife: ' 

Thus as the Heathens, have by 
the Light of Natqrc,. deduced the 
Exigence and Attributes of God from 
his Works, and particularly thofe of 
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the Heavens ,• fo have they, at the 
^me time, colie^ed what the princi-^ 
pal Daties are which Men owe to 
God ; ib reafbnable, {<i natural, (b 
nianifefl: they are to all Mankind. 

, •. ... 

Chap. IV. 

LafSbantiiis his Argument a- 
gainft the Heathen Gods. 

HE ne^t Iqfcrerlpe (hall be 
one made by the eloquent 
l^a&autm (ajy j^rgumen^tip% idludqu&^ 
coUfgunt unwerfa Coeleji}ck ,Deo$ ef^ 
fe^ ^c. i. e, That Argujnent inhere* 
by they coficltfde ,the Heavjgnly bodies 
to be Qod^y proveth the contrary : For, 
if therefore they think them to be Gods^ 
becaufe thiy h^V? fuch ■ certain and 
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well contrived rational Courfesy they 
err. For from hence it appears that 
they are not Gods, becaufe they are 
not able to wander out of thofe Paths 
that are prefcribed them : whereas if 
they were Gods, they would go here^ 
and there y and every where without 
any compulfiony like as Animals up- 
on the Earth do, whofe wills being 
free, they wander hither and thither 
as they lijl, and go whitherfoever their 
minds carry them. 

Thus Laclantius with great rea- 
(bn refutes the Divinity of the Hea-^ 
venly Bodies; which on the contra- 
ry are (b far from being Gods, and 
Objeds of divine honour and wor« 
fhip, that (bme of them have been 
taken to be places of Torment. Thvs 
Comets particularly, which muft needs 
have a very unequal and uncomfor- 
table temper of Heat and Cold, by 
reafon of their prodigioufly near 
Approaches to the Sun^ and as great 

Receffe^ 
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Receffes from it. Thus according 
to the before commended Sir Ifaac 
Newton's (h) computation, the Co- 
met in 1680, in its Perihelion, was 
above 166 times nearer the San than 
the Earth is; and confequently its 
Heat was then 28000 times greater 
than that of Summer: So that a 
Ball of Iron as big as the Earth, 
heated by it, would hardly become 
cool in 50000 years. Such a place 
therefore, if defigned for Habitation, 
may be imagined to be deftined ra- 
ther for a place of Torment, than 
any other fort of living. 

But above all, the Sun it /elf^ 
the great Objed of Heathen Wor- 
ship, is by fbme of our own learned 
Countrymen foppofed to be proba- 
bly the place of Hell. Of which 
Mr. Swmden hath written a Treatife 
called, An Enquiry into the Nature 
and Place of Hell. 

(h) Principia, f. ^66. 
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Chap. V. 

This Survey of the Heaven^ 
teaches us not to overva- 
lue the Worlds with Re^ 
flexions of the Heathen 
Writers thereupon. 

FRO M the confideratidn of the 
prodigious Magnitude and Mul- 
titude of the Heavealy Bodies, aad 
the far more noble Furniture and 
Retinue which fome of them have 
more than we, we may learn not to 
overvalue this World, nor to fet our 
Hearts too much upon it, or upon 
any of its Riches, Honours, or Plea- 
fiires. For what is all our Globe but 
a Point, a Trifle to the Univerfef 
a Ball not fb much as viHble among 
the greatefl; part of the Heavens^ 

namely 
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namely the Fixt Stars. And if Mag- 
nitude, or Retinue may dignify a Pla- 
net, Saturn and Jupiter may claim 
^he preference: or if Proximity to 
the moft magnificent Globe of all 
the Syfteme, to the Fountain of 
Light and Heat, to the Center, caii 
honour and aggrandize a Planet , 
then Mercury and Venm can claim 
that dignity. If therefore our World 
be one of the inferiour parts of our 
Syfteme, why fhould we inordinate- 
ly feek and defire it ? But above all^ 
why fhould we unjuftly grafp at it, 
and be guilty of Theft or Rapine, 
Lying or Cheating, or any Injuftice, 
or Sm for it ? why fhould we facri- 
fice our Innocence for it, or part e-» 
ven only with a Good Name for it, 
which Solomon faith (a) is rather to 
he chofen than great Riches 7 Why 
fhould we do this, if we were fure of 



(a) Prov. 22. 1. 
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gaining the whole terraqueous Globe, 
much le(s do it for a fmall pittance 
of it, as the bed Empire in the 
world is ? For as our blefTed Saviour 
argues. Matt. \6,x6. What is a man 
profitedy if he Jhould gain the whole 
IVorldy and lofi his own Soul? or 
what Jhall a man gwe in exchange 
for his Soul? 

But paflfing over the arguments 
which Chriftianity (uggefts, let us 
(ce how (bme of the Heathen Wri- 
ters defcant upon this Subject. Pli- 
ny (h) is very pathetical in his Re- 
flexions, when he had fhewn what 
little portions of the earth were left 
for us, and what large tracts were 
render*d (as he thought) ufelefi, the 
frigid Zones being frozen up with 
cxccffive Cold, the torrid Zone be- 
ing burnt up (as the opinion then 
was) with as exceffive Heat, and o- 
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(h) Nat. Hift. L. a. c.^8. 
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thcr parts drowned by the Sea, Lakes 
and Rivers, and others covered with 
large Woods, Defarts, or barrea 
Mountains : he then exclaims thus, 
Ha tot port'tones terra y 8cc. i. e. Tbe^ 
little parcels of Land, which are left 
for our Habitation, yea, as many have 
taught, this Point of the World (for 
no other is the Earth in refpecl of the 
Unwerfe) this is the Matter, this the 
Seat of our Glory : here it is zve bear 
our Honours', here we exercife our 
Authority j here we covet Riches -, here 
Mankind makes a Bufile j here we bc" 
gtn our civil Wars, and foften the Earth 
with mutual Slaughters, And then 
having (hewn how by Fraud and Vio- 
lence Men ftrive to enlarge their E- 
ftates, faith he. What a little part 
of thofe Lands doth he enjoy 7 and 
when he hath augmented them, even 
to the meafure of his Avarice, what 
a poor pittance is it that his dead body 
at lafi pojjejfeth? Thus Pliny, And 

R after 
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titer the (ame manner Seneca refledls 
opon the matter (cj, when he (hews 
how Virtue tends to make a man 
completely happy ; amxnig other 
things, by preparing him for the 
Society of God, by enabling the Mind 
to fbar above the things here below, 
and to make him laugn at the coftly 
Pavements of the Rich, yea the whole 
Earth Vi^ith all its Wealth. Nee enim 
"p&tefiy faith he, ante contenmere por^ 
ficusy &c. u e. /4 Man can never he 
»Wr to flight the ftately Piazzas, the 
fiohle Roofs floining with Ivory, the 
tkrioufly cUp^d Woods, and the plea'- 
font Rivulets conveyed to the Houfes, 
until he hath furveyed the whole Worlds 
nndfp^ng from above our little Globt 
"vf Harth, covered in a great meafure 
iy the Sea^ cend tvh&re it » not, is fm 
mid near fqualid, ^md either parch' 
ed with Heat or frozen with Cold^ he 
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(f) Ntt. ^^J, L. t . Praef. 
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fififh to himfelfy Is this that Point 
which hy Fire and Sword is divided a* 
tnong fo many Nations ? how ridictd* 
lous are the Bounds of Mortals / Th^ 
Ifter bounds the Dacians, the Strymoa 
the Thracians, Euphrates the Parrhi- 
aas, the Danube parteth the Sartna* 
tians and Romafis^ the Rhf«« gvuei 
bounds to Germany, the Pyfenees t$ 
France and Spain ^ and between JE^ 
gypc and iEthiopia lie the vafl uncuU 
tivated fandy De farts. If any could 
give human Underfiandmg to Ants^ 
would not they too divide tke'tr Mole* 
hill into divers Provinces 7 And v^eH 
thou lifteji up thy felf in thy trut'^ 
great Province y andfhdkfee the arm- 
ed ihol^s paffiag li£rej and iying tfaere^ 
as if (ome great mattel* was co b« 
lU^d, Coniider dtat this is 00 nsofj^ 
tbaxi tberdonimgiofAiQHs inaMol^ili. 
Far what difference between them and 
us, but only the meafure of a ikttle Body7 
That is but a Pmns in iwhich thou fail'' 

R 2 efl. 



1 -rf f 1 



244 Stntc2ks Reflexion. BookVHI. 

efly in which thou wagefl fVar^ in which 
thou difpofefi of Kingdoms, But a-* 
hove there are vafl fpaces^ to whofe 
pojfejjion the Mind is admitted, pro* 
vided it brings but little of the Body a- 
long with it, that it is purged of every 
vile thing, and that it is nimble and 
free, and content with fmall matters* 
And (d he goes on to jfhew that whea 
the Mind is once arrived to thofe ce- 
leftiai Regions, how it is come to its 
proper Habitation -, is delivered from 
its Bonds; hath this argument of its 
Divinity, that divine things delight 
and pleaie it, and is converfant with 
them as its own ; that it can fecurely 
behold the Riiings and Settings and 
varioas courfes of the Stars ; that it 
eurioudy pries into all thofe matters, 
as nearly appertaining to it felf : that 
then it contemns the narrow bounds 
of its former Habitation, it being but 
a trifling Space, of a few days Jour- 
ney, from the utmoft Limits of Spain 

to 
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to the very Indies ^ whereas the ce?- 
leftial Regions afford a path for the 
wandering of the fwiftefl Star for 30 
yearSyWichout any reiiftance; in which 
Regions he tells us the Mind arrives 
to the knowledge of thofe things ac 
lad, which it had before long enqui- 
red after, and there begins to know 
G O D. Thus Seneca j which (halj 
fuffice for this third Inference. 




Chap. VI. 

That we Jbould afptre after 
the Heavenly otate. 

I Shall deduce only one thing more 
from my preceding View of 
the Heavens, and that is to afpire af- 
ter the Heavenly State, to feek the; 
things that are above. We are naT 
turally pleafed with new things, we 
take great Pains, undergo dangerous 

R ? Voyages^ 
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Voyages^ to view other Countries;^ 
with great Delight we hear of netr 
Difcoveries in the Heavens, and vieiE^ 
thofe glorious Bodies with great Plea^ 
fure through our GlalTes. With what 
Pleafure then fhall departed happy 
Souls furvey the mod diftant Regions 
of the Univerfe, and view all thofe 
glorious Globes thereof, and their 
noble Appendages with a nearer 
View ? Only let us take efpecial care 
to fet our affetltom on things above j 
to htfpirituallyy not carnally minded i 
and fo to run the Race which Chrifi 
hath fet before us, that we may ar- 
rive to that Place which he hath pre- 
pared for his faithful Servants, that 
he may receive us unto himfelf that 
where he is, we may be alfo ,• in whofe 
pre fence is fulnefs of joy, and at whofe 
right hand are pleafures for evex^ 
more* 
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